DIST^IiyjTIOI'I  STATfaMKKT  A 

Appendix  O / r ov : i foi  publ'c  icloase, 

* Disiiibution  Unlimited 

Coastal  and  Estuarine  Resources 


PiATr<??  /ll  oop 
4WOUC VhtUU  (•%  MHO  MMfl 


Lower  Mississippi  Region 

Comprehensive  Study  / i ) 


niis  appendix  is  one  of  a series  of  22  documents  comprisintt  the 
complete  Lower  Mississipju  Region  Comprcliensive  Study.  list  of  tlie 
dociunents  is  sliowii  below. 


Ml  in  Report 
•Appendixes 

.Appendix  _ Descripticmi  Append  i x Descript  ion 


A 

History  of  Study 

K 

M and  I Water  .Suiijily 

B 

Lconomics 

1. 

Water  Quality  and 
Pol lution 

c: 

Rejtional  Climatology 
Hydrology  ti  Geology 

•\1 

Heal  til  ••AsjK'Cts 

1) 

Inventory  of 

N 

Recreat ion 

I'acil  itics 

0 

Coasta’.  and  listuarine 

H 

flood  Problems 

Resources 

1 

Land  Resources 

P 

Archeological  and 
Historical  Resources 

c. 

Related  Mineral 
Resources 

Q 

fish  and  Wildlife 

11 

Irrigat ion 

R 

Power 

I 

•Agricultural  I.and 

S 

Sediment  and  Pros  ion 

Drainage 

T 

Plan  fonmilat  ion 

J 

.\avigat  ion 

1) 

The  linv  i ronment 

!fj'^  i iv  . .W  t,.^^  *-—  uijL.i::  • ••■'  WftSt?® 


// 


COASTAL  \ 

AND 

ESTUARINE  RESOURCE! 


11/ 


t n't 


'7’ 


LOWER  MISSISSIPPI  REGION 
COMPREHENSIVE  STUDY. 

J^  \ r ^ ^ • A 


• '•>/?  ' 


PREPARED  UNDER  THE  SUPERVISION  OF 
THE  LOWER  MISSISSIPPI  REGION  COMPREHENSIVE  STUDY 
COORDINATING  COMMITTEE 


/ 


i 

t 


Hiis  report  was  prepared  at  field  lev'el  by  the  Lower  Mississippi 
Region  Comprehensive  Study  Coordinating  Coiraiiittee  and  is  subject 
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llie  coastal  ;uiJ  estuarine  zone  is  ;ui  area  of  high  productivity  in 
the  I'isli  ;uul  wildlife  resource.  Hie  luiique  envi roiiment  uliich  it  pro- 
vides has  lieen  developed  and  maintained  tlirough  centuries  of  time  by 
tlie  massive  volumes  of  sediment -laden  fresh  water  transjiorted  by  tiie 
Mississippi  ;uid  its  distributaries.  'Hie  higli  productivity  derives  from 
its  role  as  a complex  biome  where  frcsli  ;md  saline  waters  interact  in 
a physical  setting  cliaracteri zed  In-  low  l;md  masses,  shallow  ojien-watcr 
areas,  ajid  prolific  ;md  highly  varied  v'egetation.  Its  future  viability 
in  the  fish  mid  wildlife  resource  is  dependent  uiKin  what  might  be  called 
a d>iKuiuc  near-equilibrium;  i.e.,  a regimen  of  cyclical  chmige  in  I'onn 
and  conf iguration  v%iiich  nevertheless  leaves  the  essence  of  the  zone 
itself  unch;mged. 

Ihe  coastal  ;md  estuarine  zone  is  currentl\-  marked  by  chmige  which 

is  noncw'clic  in  nature.  Deprived  of  its  sedimentan-  input  bv  perfection 
of  flood  control  ;uid  navigation  improvements,  it  is  shrinking  in  size. 
Deprived  of  its  fresh  water  injnit  by  the  same  works,  ;uid  subject  to 
myriad  factors  which  tend  to  nwdify  the  tidal  regimens,  its  water  chem- 
isti-x-  is  being  altered  as  average  salinities  in  most  areas  rise.  In 
the  absence  of  measures  specifically  intended  to  moderate  current  pat- 
terns of  chmige,  estuarine  productivity  may  be  expected  to  progressively 
decl ine. 

As  the  above  suggests,  miiong  the  important  needs  for  maximizing 
estuarine  jiroduct  i\it\-  are  inputs  ol'  sediment  and  fresh  water.  However, 
the  only  practicable  means  of  introducing  sediment  in  the  massive  quan- 
tities required  is  through  diiersion  of  riverflow.  Hence,  water  must 
,sei*ve  as  the  vehicle  for  transporting  the  sediment  required.  It  is 
appropriate,  therefore,  tliat  the  needs  of  tlie  estuarine  zone,  Ixith  as 
to  sediment  and  fresii  water,  lie  expressed  in  temis  of  I'ixerflow. 
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fhe  puipose  ol  tliis  appendix  is  to  present  the  water  relateu  needs 
for  preserving  and/or  enhancing  the  coastal  and  estuarine  zone  with 
particular  reference  to  pi'oduct  i v i t\-  of  I'ish  and  wildlite.  Ihe  zone 
provides  valualile  habitat  for  tiie  coi:aiierciall>-  important  marine  j'0|ni- 
iation  dependent  on  the  estuaries  for  a portion  of  theii-  lile  c\cle. 

The  zone  also  provides  one  of  the  most  import^mt  wintering  areas  in  tlie 
Mississiiipi  fh-way  for  waterfowl  and  other  migratoiy  bird  species,  fhe 
maintemmce  of  water  quality  ;md  quinitity  in  tlie  wintering  areas  is  
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aocossary  to  moot  U.  S.  responsibility  under  provisions  of  the  Migrator)’ 
Bird  I'reatv  Act  of  Id  IS  between  the  U.  S.  and  Qinadxi. 
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I'he  needs  presented  in  this  appendix  were  developed  under  the 
limitations  ol'  data  collected  for  the  most  part  for  otlier  puiiioses. 

The  coni{)le.\  prol)lem  of  e\’aluating  tins  estuarv'  is  accented  by  the 
limited  knowledge  of  environmental  factors  affecting  productivity  cuid 
the  i.iainier  of  utilizing  these  factors  to  create  optimum  production  of 
renewable  resources.  Rjrthez'more , the  science  of  ecology  is  in  its  in- 
Ruicy  and,  in  its  current  state,  does  not  pemit  fomulations  in  tlie 
precise  mathematical  terns  cliaracterist ic  of  engine«.-ring  ;md  other 
piiysical  sciences, 

I 
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Background  material  for  tins  apjiendix  is  presented  in  Appendix  B, 
bconomics,  ajid  ^\j)pendix  C,  Regional  klimatolog)’,  ll\’drology,  and  (k'ology. 
This  ajii^endix  concentrates  on  problems  ;uid  needs  which  are  unique  to 
the  coastal  and  estuarine  zone.  Those  relating  directly  to  water  sup- 
ply, water  quality,  recreation,  fish  :md  wildlife,  flood  control,  natu- 
ral enviroimient , ;uid  other  resource  needs  are  considered  under  those 
functional  lieadings.  Because  the  needs  presented  in  tliis  appendix  are 
to  presei*ve  ai\d  en!i;uice  tlie  zone,  tiie\'  must  be  used  along  witli  tlie  needs 
in  other  categories,  ;uid  iii  otlier  arecLs,  in  conqiaring  total  l.ower  Miss- 
issippi Region  neeus  witii  total  Region  resources.  Tor  infomiation  not 
covered  herein  on  problems  and  needs  in  tlie  coastal  zone,  tlie  reader  is 
directed  to  other  functional  apjiendi.xes . 
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General 

TITe  coastal  and  estuarine  zone  comprises  all  of  the  area  of  the 
Lower  Mississippi  Region  that  would  be  inunEited  by  tlie  Standard  Pro- 
ject llurric:me  with  all  existing  and  authorized  hurricane  protection 
works  in  place.  By  definition,  the  coastal  :ind  estuarine  zone  is 
located  totally  within  the  State  of  Louisiana  and  includes  only  portions 
of  the  land  area  of  Water  Resources  Plajining  Areas  (UllTA's)  8,  9,  ;md 
10  (figure  1). 

llie  zone  consists  of  the  lands  ;md  water  areas  bordering  upon  tiie 
Gulf  of  >fcxico,  including  the  many  somids , bays,  Lakes,  rivers,  bayous, 

;md  other  bodies  of  water.  The  areas  adjacent  to  the  shoreline  are 
generally  conposed  of  veiy  low  marsh,  natural  levees  along  existing  :md 
alnmlcncd  stre:mis,  chenieres,  ;ind  isolated  barrier  isLinds.  Tlie  predom- 
in:mt  river  is  the  Mississippi  :md,Lake  Pontchartrain  is  the  largest 
lake.  iLe  total  land  area  in  tlie  zone  approxiimtes  4.6  million  acres 
or  7 percent  of  the  Lower  Mississippi  Region.  While  not  a part  of  the 
zone,  the  offsliore  gulf  out  to  the  100-fatliom  curve  is,  in  effect,  an 
integral  part  of  tlie  estuarine  ecosystem,  :md  must  be  so  considered. 

Ihe  coastal  ;md  estuarine  zone  has  been  foniKxl  by  the  deposition  of 
sediments  from  the  Mississippi  River  ;md  its  distributaries  during  the 
last  6,000  years,  and  by  tlie  action  thereon  of  the  waters  of  the  Gulf 
of  Mexico.  Approxinuiteiy  4,000  to  5,000  years  ago,  during  the  Sale- 
GNyremort  stage,  the  Mississippi  actively  beg;ui  to  deposit  large  qu;in- 
tities  of  fine-grained  sediment  in  the  coastline  of  KRPA  9.  Some  of 
these  sediments  were  transported  westivard  by  longshore  currents  ;ind 
dejiosited  beyond  the  limits  of  the  delta  proper  as  mudflats  along  the 
w'estem  coastline  of  l\4EA  9.  ;\s  the  mudflats  grew,  marsh  vegetation 

beg;m  to  develop  and  the  process  of  coastal  buildup  was  initiated. 

;\bout  4,000  years  ago,  the  Mississippi  River  shifted  from  the  Sale- 
CNjiremort  course  and  began  building  the  Cocodrie  delta  by  depositing 
its  sediimnit  within  WLPA  10  in  the  vicinity  of  Lake  Pontchartrain.  With 
a shift  in  deltaic  deposition  from  central  to  southeastern  Louisiiuia, 
comjiaction  and  regional  subsidence  became  the  dominant  processes  along 
the  western  coast  of  Louisiana.  Further,  as  a result  of  wave  attack, 
beach  deposits  beg;ui  to  accinmilate  and  the  initial  stage  of  clicniere 
development  beg;m.  Approximately  5,500  to  5,800  years  ago,  the  Mississippi 
River  .shifted  its  course  westward  to  the  Teche  course.  Granular  material 
was  once  again  deposited  in  vast  qiuintities  along  the  central  Louisi;ma 


shoreline,  (Wl^’A's  9 ;iiul  10)  ;uul  tl\c  della  beg;m  adv;uieing  seaward  in 
tile  area  of  Terrebonne  ibirish.  ,As  during  tlic  Salc-C\iircmort  stage, 
westward  prevailing  longshore  currents  carried  some  materials  toward 
tile  west  ;uid  deposited  tiiein  as  traidClats  along  the  shoreline  of  IVRJ’A  9, 
creating  stranded  iieaches  or  "clienieres" , as  they  are  teniK'd  locally. 
Khile  general  coastal  huildui’  was  occurring  in  central  ;md  westeni 
l,ouisi;uia  during  the  Teche  stage,  general  deterioration  of  the  Tocodrie 
Hi'ltaic  iiuss  was  occurring  in  the  northeasteni  ]iart  of  UWA  10,  near 
Lake  I’ontchartrain.  Ajiproxinuite !>’  2,S00  \'cars  ago,  the  Mississiiipi 
River  again  shifted  its  course  to  occuiiy  the  St.  Bernard  course  :md 
hegiut  developing  a vast  delta  in  U"R1\\  10,  extending  from  the  general 
vicinity  of  Barataria  Bay  eastward  into  the  gulf  lieyond  the  current 
position  of  the  tlwuuieleur  fshuul  grou]!.  Appro xiiiuitcly  1,200  years 
ago,  the  Mississippi  River  again  shifted  its  course  westward,  causing 
the  Lafourche  delta  ti’  begin  building  and  the  shoreline,  in  the  vicinity 
of  L.ifourche  aiul  lern-boniu'  Parishes,  to  adwince  seaward.  IVteriorat  ion 
of  the  ab.uidoned  St.  Bernard  delta  occurred  concurrently  with  the  buildiqi 
of  tlie  Lafourche  kle’ta.  llie  Breton  ;uul  niandeleur  lsl;md  groujis  repre- 
sent a late  stage  in  del  t. lie  destniction  resulting  from  subsidence  behind 
the  old  shoreline  .ukI  reworking  of  tlie  ends  of  numeroirs  old  distributar- 
ies. Six  iunulred  year-  ago  the  Mississippi  River  abandoned  the  La- 
fourche course  in  favor  of  its  present  course. 

Ihe  natural  marshes  (figure  1)  com]irise  about  .Sl.o.'i  percent  of  tlie 
land  area  in  the  coastal  and  estuarine  "one.  llie  marshes  extend  inland 
from  the  (iul  f of  '■k'xico  for  a distance  between  20  ;uid  miles.  I'lie 
natural  marshes,  as  defi/Kwi  h\’  (,'habreckj_/ , consist  of  l;uu!  covered  by 
marsh  t\'!U'  vegetation.  Ihese  are  low- l\‘ing  areas,  usually  less  thiui 
3 feet  in  ele\at  ion  above  i:n\in  sea  level,  built  wit!)  sediiients  de])OS- 
ited  by  the  Mississippi  Ri\er  ;uid/or  by  longshore  currents. 

Land-water  interface  relates  to  the  length  of  shoreline,  llie  land- 
water  interface  shovoi  in  table  1 com;)rises  tlie  tidal  shoreline  below  the 
(iul  f Intracoastal  U'aten^av,  30,331  miles  in  kaigth,  which  apiiroximates 
the  huKh\ard  hoiukiaiy  of  mai  siil  ,uuls  . In  contrast,  the  gul  f-sliorel  i ne 
has  a length  of  only  SOI  miles.  Ihe  length  of  interface  is  a s i v(n i f i c;uit 
factor  in  biological  product  i vi t y . fhe  Terreiionne-Baratari a estuaiy 
located  in  U'Rl'A  10,  has  ;m  extensive  land-water  interface,  broad 
shallow  lakes  ;iml  bays,  ext<.nsive  fringing  swamjis  ;uid  imirshes,  ;uui 
protective  bandei'  isl.uids.  Because  ol'  thi'se  characterist  ics , it  is 
associated  with  a high  biological  product  i \ i t \- . 


1/  (habreck,  Robert  11.,  ”\egetation.  Water,  mul  Soil  (haracter  i st  i cs  of 
~ the  Louisiana  tioastal  Region",  Bulletin  No.  t'O  I , Louisiana  State 
University  Agricultural  Lxyer i iiviit  Station,  I0"2. 
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Table  1 - Lmd-Watcr  Interface,  (loastal  :md  Tstuarinc  Zone 


Miles  of  Interface 


Natural 

.Streiun 

I’huin  ing  .Area  B:uiks 

Lake 

;md 

Marsh 

Canal 

Biuiks 

Major 
Ri  ve  r 
B;mks 

Gul  f 

Shorel ine 

Total 

hld’A  8 

U 

.58 

- 

- 

- 

51 

IVRI'A  0 

1,154 

2,157 

775 

75 

126 

4,285 

WRl’A  10 

5,971 

14,525 

4,757 

■507 

6 75 

26,215 

Total 

7 , 1 .58 

16,720 

5,510 

.582 

801 

.50,551 

fCI imate 

'Hie  climate  of  the  coastal  ajid  estuarine  tone  is  diaracteri zed  by 
mild  winters,  hot  stunmcrs,  ;uid  relatively  hea\y  precipitation.  ITie 
average  ;umual  teiiperature  varies  from  (i7.7°  F.  in  U'Rl’A  8 to  b9°  F.  in 
KRl’A  10.  llie  average  ;mnu;il  precipitation  varies  from  60  inches  in 
IVRI'A  8 to  62. 6 indies  in  URI’A  10.  Major  stonms  affecting  this  area  are 
associated  with  liurric;mes  ;ind  extra-tropical  cyclones.  Convective 
tlnnidershowers  during  tlie  summer  months  produce  intense  Init  higlily 
localized  rainfall. 

llurricimes  cuid  lessei'  tropical  .stonns  generate  tidal  surges  which 
raise  tides  far  inl;uid  ;md  result  in  the  imnidation  of  marshhuids  ;uid 
lowhuids.  Ihe  Inirriciuie  stonii  tides  ;md  stonii  waves  caiuse  erosi\'e 
attack  ujion  the  shoreline.  Ihe  Stiuidard  I’roject  Hurricane  traveling 
on  a critical  track,  would  he  accom}i;inied  hy  a !iurric;uie  surge  of  from 
11  to  11  feet  in  elevation  near  the  shoreline  ;uid  to  lesser  elevations 
inshore . 


0 


I 


Socioeconomic  ;md  Cultural 


[^opula_t  ioji 

The  coastal  ;uul  estuarine  zone,  as  defined  in  this  appendix, 
excludes  met ropol i t;ui  areas  which  have  a high  degree  of  protection  from 
tidal  floods  by  existing  and  autliorized  hurric;me  protection  ]-)rojccts. 
However,  New  Orle;uis , l.ouisi;ma  ( SMSA  population  1,045,809)  is  the 
largest  mt'tropol  it.ui  area  lying  adjacent  to  the  zone. 

The  1970  population  of  the  coastal  ;md  cstairine  zone  was  approx- 
imately 295,000  or  4.7  peivent  of  the  population  of  tlte  Lower  Missis- 
sippi Region,  lliis  population  is  projected  to  rise  to  507,000  iiy  2020 
iDider  the  National  IncoiiK'  objective  (5  percent  of  the  l.ower  Mississip]n 
Region)  ;uid  to  574,500  by  2020  luider  the  Regional  Dc'velopment  objective 
(4.9  percent  of  the  Lower  Mississippi  Region). 

liconomic  Activities 

'llie  econoni)’  of  tlie  coastal  ;uid  estuarine  zone  is  liased  u]ion 
abinid;mce  of  natural  mineral  deposits,  fisli  ;uid  wildlife  resources, 

;uul  some  agriculture.  I’etroleum  ;uid  natural  gas  fields  are  located 
tln'oughout  the  l;uul  area  :uul  offsliore  in  the  Cul  f of  Nbxico.  Natural 
gas  liquids,  sulfur,  salt,  and  gravel  are  other  economically  imj^ortiuit 
minerals  produced  in  tlie  zone.  Ihe  aggregate  value  of  mineral  pro- 
duction for  the  coastal  ;uul  estuarine  zone  inchusive  of  offshore  pro- 
duction amoiaited  to  over  $4,070.7  million  in  1970.  ITe  coastal  marshes, 
bays,  iutd  tiie  gulf  com])rise  an  extensive  fishen-  for  both  the  fresh 
water  and  euiaiuiline  species.  According  to  a report  In'  the  National 
Marine  fisheries  Senice,  based  on  data  for  the  jieriod  19(i5  to  1907, 
the  average  annual  value  of  fish  cuid  siiellfish  kmded  in  the  coastal 
and  estuarine  zone  was  ai)pi'oximatel\'  Si'O  million.  Ihe  sw;mips  and  marsh- 
es ol  the  coastal  zone  are  responsilile  for  Louisiana's  leadership  in  the 
lur  industry.  -As  re])orled  by  the  Lommercial  Wild  Life  Work  Unit  to  the 
fish  and  Wildlife  Stud\'  of  the  Louisiana  Coast  and  the  Atchafala\'a  Basin, 
during  tfie  I9o9-I9”0  season  tlie  state's  meat  and  [lelt  production,  led 
b\-  nutria,  muskrat,  and  raccoon,  was  \alued  at  $0.9  million.  Sugar- 
cane, rice,  aiid  so) 'aams  are  the  principal  agricultural  crops,  anounting 
to  over  Sol. 9 million  in  19()9. 

Cultural  and  Lsthetic  Resources. 

Ixniisiana's  coastal  and  estuarine  zone  contains  man)'  scenic,  cul- 
tural, and  estiiet  ic  resources.  Tiio  area  is  noted  for  its  histon'  and 
renowned  folklore.  Ihe  history  of  Louisiana  ;uid  that  of  the  coastal  ;uid 
ostuarine  zone  iivi\'  be  divided  into  five  major  time  periods:  (1)  lndi;ui, 
(2)  I rench,  |5)  S]);uiish,  (4)  l.nglish,  and  (5)  Amei'ic;ui.  bach  period 
has  let  I a bountilul  legac)'  of  archeological  ;md  histoi'ical  sites,  for 
a listing  ol  aiaiiecjlcgica  I ajul  historical  sites  witliin  the  coastal  and 
t."-tuarine  .-oik  , -.oi.  Appiaidix  P,  Archeological  and  Historical  Resources. 


SlINMXRY  Ol-  CO.VSTAl.  AND  liSlKARIM;  I’ROKMMS  AM)  MiiiDS 


C’lcneral 

Ai  ad  hoc  intcra;;ency  i^rouj-)  was  cstali  1 islied  in  l‘)()9  liy  the  (bqis  of 
lint;iiioers  to  report  on  Mississippi  Itiver  flow  roi|ui  rements  Tor  estuarine 
use  in  coastal  l.oui  s i ana^'' . Invest  i pat  ions  disclosed  that  continuing, 
cli;uM,ite  is  takiny  place  in  the  coastal  aitd  estuarine  cone  in  neaidv  all 
ol'  the  imixirt:uit  physical  and  chemical  iiararvtei'S  from  whidi  the  zone 
derives  its  luiique  character,  lurther,  it  has  hecomt'  apparent  that 
these  ch.inyes  I'elate,  in  the  lony-tenii  sense,  [irimarily  to  the  altera- 
tion of  the  o\-erriow  i-eyiiiK'n  of  the  Miss  iss  ipjii  Ri\'er.  In  the  ]iast 
dSO  years,  imin , thi-ouyh  the  construction  of  works  to  control  devastating; 
Molds  :uid  to  provide  for  dependable  navigation,  has  increas iny I y 
restricted  the  overMow  of  tlie  coastal  and  estuarine  zone.  iMprived 
of  the  ovei'Mow  with  its  nourishing  sediments,  the  are.a,  throuv.h  sub- 
sidence ;uid  erosion,  is  \'ieldiny  to  the  sea  a part  of  its  e.’sential 
siil'>st;mce  - the  alluvium  ileiiosited  bv  rejieated  overflow  over  centurii'S 
of  tinr.  I'll  is  loss  of  marslil.ind  area,  combined  with  the  loss  of  the 
I'resheniny  influence  of  overflow,  is  altering  the  basic  chai’acter  ol 
the  zone. 

Aiotlier  important  source  of  dianye  in  the  coastal  ;ind  estuaiune 
zone  is  the  development  ol'  tlie  area  for  various  economic  jiursuits, 
particularly  those  associated  wi th  the  fisheries  and  petroleimi  industries. 

Hie  overall  value  of  the  coast, al  ;uul  estuarine  zone  is  difficult  to 
assess  witli  six'c  i f i c i t y . I.conomical  Iv  speakiipy,  mineral  resources  tend 
to  domin.ite  tiie  zone,  and  the  ,ava i 1 ,ib i 1 i ty  of  these  resources  is  l.aryelv’ 
unaffected  by  the  ch.inyes  takin,s;  place  within  it.  furtheniiore , the  great 
monetaip-  value  of  these  non  renew, able  r'esoinves  tends  to  overshadow  the 
renewable  resources  of  the  zone.  laken  together,  the  foregoing  factors 
tend  to  de[H'cci,ate  the  v.alue  of  an\'  mi'.isures  which  might  be  resjxxisive 
to  the  preserv.it  ion  of  the  c-^ttririne  zone  as  a source  of  renewable 
resources . 


I’l'csent  t reiiiM  , Ir 'imo  i r , are  altering  thi'  view  that  the  liisparity 
in  annu.il  value  of  product  ion  of  renewable  resources,  as  opposed  to  ,i 
storehouse  of  nonreiieviab le  I’csourevs  , necessarilv’  lorecloses  the  case 
lor  e>tuariiw'  jireserv.it  ion.  Uxiay  the  [ii'essure  to  maintain  productiv  itv 
in  the  .iri'a  ol  reiieviable  resources  is  greatly  increaseil,  aiwl  the  value  o 
of  such  resv'iirces,  a>  compared  with  those  sul'ject  to  depletion  and  in- 
evitable e.xliaus  1 1 on  , is  mucii  eificJiced. 

Z’~  ' ATI bT^nfl rTa'gFn'lxna  sinTiiTViTOldTe'Tnd  (irou'p  'for  tlie  l.oiii  s i ana 
Coa'M  and  the  \tciiafalaya  Basin,  "Report  on  Mississiiipi  River  flow 
Rciiiii  remeiit  a for  l.stuar’ine  Use  in  tioastal  l.oui  s i ;uia  ,"  Xv'vember  197H. 


,S 


This  sliiltinji  onplKis  is  coimik'Is  iiKiro  so;irchin,n  inquiiy  into  the  iwssilii  1 i - 
ties  for  extrnetini’  tlie  minenil  resources  of  tlie  estuarine  zone  uitliout 
seriously  ini]iairinit  its  productive  capacity,  as  uell  as  tlie  possibilities 
for  enlnmcinit  estuarine  productivity  In-  seeking  to  control  the  iin’riad 
extrinsic  and  intrinsic  factors  which  ini]-)act  upon  it. 

llie  specific  water  resource  developiiK'nt  needs  of  tlie  coastal  and 
estuarine  zone  are  suimn;n'ized  in  talile  1 and  are  discussetl  in  sulisecpient 
paragrajilis. 


faille  2 - Siuiniiaiy  of  listimated  Meeds,  Coastal  and  hstuarine  lone 


hater 

Related  Meeds 

Phinji  inii 
Area 

Land  Building— 

.Salinity  Control 

hater  Level 
ManageiiH.'nt 

Shore  jiro- 
tect ion 
Meeds 

(c. f.s.l (m.g.d. ) 

(c.f.s. 

) (m.g.il. ) 

(c.f.s. 

) (m.g.d. ) 

f.Mi  les') 

Mil ' A S 

0 0 

0 

0 

0 

0 

0 

WItl’A 

:.^,ooo  11,000 

KS,800 

8,000 

02,200 

.80,000 

0 

K'RPA  10 

.s:d,ooo  .i.'=;:’,.’soo 

KS,.-S00 

28,000 

0 

0 

10.1 

Region 
Tot  a 1 

.S4.S,000  .452,_’00 

.87,100 

.8(1 ,000 

02  ,200 

.80,000 

10.  1 

Jl_/  The  huul  building  neeil  for  nnintaining  a d\aiamic  near  etpii  1 ihriiuii  in 
land  loss-lajul  gain  in  the  entire  coastal  zone  exiiressed  in  teniis  of 
^lississijic)i  River  flow  are  shown.  Hie  lajul  building  need  for  the 
entire  zone  prorated  to  IVRl’A's  based  on  land  loss  in  individual  IVRl’A's 
are  also  shown. 


l.aiul-lVater  Rat  io 

Hie  coastal  and  estuaiine  zone  derives  its  unitpie  value  from  its 
role  as  a discrete  hionit'  where  the  saline  watei's  of  the  sea  meet  .and 
mingle  with  fresh  water  inflows  in  a corniilex  envi  ronmcait  cliar.icter  i zed 
by  Kind  areas  at  or  near  norm,al  tid.al  level  and  w.iter  .areas  of  sh.allow 
ilepth.  exceedingly  jiroductive  in  the  fish  .uul  wi  Idl  i fe  resource,  estu- 
.irine  zones  derive  their  productivity  from  m;uiy  factors.  Other  tilings 
being  equal,  however,  the  productivity  of  an\-  estuarine  zone  will  he  in 
proportion  to  its  size  ;uul  configuration.  Ilie  Louisiana  estuarine  area 
is  one  of  the  nation's  largest  and  possesses  a heavily  indented  shore- 
line - the  most  productive  txqie  insof.ar  .as  fish  and  wildlife  are  con- 
cerned. As  the  attritive  processes  leduce  the  marsliKuul  are.a  oi'  the 
coastal  zone,  a corresponding  reduction  in  its  jiroduct i v i t y will  result. 


Hie  tlontcr  for  U'cthmd  Resources  of  Louisi;ma  State  University  in 
Baton  Rouge,  iDiJer  contract  with  the  Coii-js  of  lingineers,  has  evaluated 
the  cluuiges  in  l;md-water  ratio  occurring  in  the  coastal  ;uid  estuarine 
-One  during  the  past  30  years.  Ihe  method  employed  by  the  Center  in- 
volved detailed  comiiarison  of  available  phuiimetric  maps  of  the  coastal 
area.  i>n  this  basis,  the  l.ouisicuia  coast  was  foiBid  to  be  deteriorating 
by  the  conversion  of  huid  areas  to  open  water  at  the  rate  of  lb.. 3 square 
miles  per  year,  ilf  this  ;uix3init,  0.1,  3.4,  ;uid  13.0  square  miles  per 
year  loss  are  being  e.xperienced  in  U'RR.A's  8,  9,  ;md  10,  respectively. 

Hus  loss,  which  results  from  the  aggregate  of  attritive  forces  includ- 
ing erosion,  suiisidence,  conpaction,  org;mic  decay,  ;uid  the  varioas  woi'ks 
of  nvm,  is  detrimental  to  tlie  mainten;uice  of  estuarine  product  ivi t>’. 

A graphic  indicator  of  l;md  loss  is  the  50  percent  l;uui-water  isopleth. 
Without  corrective  action,  the  positions  of  this  isopleth,  for  the  years 
1980,  2000,  and  2020  are  expected  to  be  as  shown  on  figure  2,  which 
also  shows  the  1970  position. 

It  is  reasonable  to  conclude  that  the  total  biological  jiroduct i vity 
of  ;uiy  given  estuarine  cone  will  likely  be  in  proportion  to  its  sice. 

IduLs , the  l;uul  loss  being  e.xpcricnced  in  the  coastal  ;md  estuarine  cone 
may  be  properly  viewed  as  a potential  loss  in  protluct  i vitv.  'Hie  needs 
miL'^t  then  be  to  maintain  a d>n;imic  near-equi  1 iliriuii'.  between  land  loss  and 
l;uid  gain,  llie  net  needs  for  huid  building  in  the  coastal  ;uid  estuarine 
cone  luuler  both  the  Xational  Income'  ;md  Regional  Hevelopment  objectives 
are  shown  in  table  3. 

fable  3 - f.stimated  Net  l.;md-Bui Iding  Xeedsl.^  , lioastal  ;uid  f.stuarine 
Zone 


I’huuiing  .Area 

Sq  .mi . /\'r . 

Ac . /yr 

Wld’.A  81/ 

0 

0 

IVRP.A  9V 

1.7 

1,100 

WRPA  10 

13.0 

8,300 

■fota  1 

14.7 

9,400 

\J  Hie  net  l.uid  building  need  for  the  entire  cone  prorated  to  WRl’.Vs 
b.ised  on  l;uul  loss  occurring  in  individual  WRI’.A's  are  shown. 

2/  Not  estimated  because  of  minor  extent  of  l;u\d  loss  occurring  in 
~ WRPA  8. 

3/  See  para.  2 on  p.  3b. 
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Wiile  the  essential  natural  injiredient  for  buildinji  new  l;md  is 
not  water  hut  sediment,  the  water  represents  the  essential  vehicle 
which  mast  serve  to  deliver  th.e  needed  sedimt'iits  to  the  areas  in  which 
new  marsh l;md  is  to  be  generated.  Since  the  relationships  between  rivei- 
flow  ;uid  sedinxMit  tnmsport  are  reasonabh-  well  knouii,  it  is  appropriate 
to  e.cpress  coastal  ;uid  estuarine  land-lnii  Iding  needs  in  tenns  of  the 
flow  of  the  Mississippi  River  lielow  its  Jimction  with  Old  River,  sonr 
SO  miles  above  Baton  Rouge,  llie  net  needs,  in  tenns  of  average  ;umual 
Mississip[ii  Ri\'er  flows,  aie  shouii  in  table  4. 

Table  1 - listimated  N’et  l.;uid-Bui  Iding  XeedsL'  , Coastal  and  listuarine 
Zone 


I’huining  Area 


IVRl’A  8 
WRl'A  9 
IVRRA  10 
Tota  1 


Mi ss i ss ippi  River  FI ow 
( c . f . s . ) fm.g.d . ) 


0 

Z.8,000 
.000 
84.8  ,000 


0 

14,000 
^^,.800 
.8.82,  ZOO 


U nw  net  huid  building  need  for  tl\e  entire  zone  prorated  to  WRTA's 
based  on  l;md  loss  occuii'ing  in  indi\'idu.al  KRl’A's  arc  shoun. 


Salinity  Alteration 

In  tl;e  past,  water  salinities  in  the  coastal  .and  estu.arine  zone 
were  generally  cliaracter  i zed  l)y  rel.itive  stain  litv,  part  icularlv  with 
respect  to  tiie  tinnsition  fi-om  fresh  to  saline  zones,  .an^l  b>’  gradu.al 
salinity  change  during  ;md  .after  floods.  This  was  due  in  large 
measure  to  the  length  of  the  flood  se.ason  and  the  network  of  n.atural 
drain.age  clwmnels  wliich  served  to  buffer  the  effects  of  both  the  titial 
influ.x  of  saline  w.atei'  .and  the  input  of  fresh  w.ater  nmoff.  Ibis 
temiiering  of  the  effects  of  floods  .and  tid.es,  :uul  the  prolonged  flood 
.season,  .served  to  m.aintain  areas  of  low  s.al  initios  that  were  much  larger 
th;ui  sucli  .areas  .are  today.  I.evee  const  ruct  ion , with  the  resulting  dis- 
charge of  most  of  tile  flow  of  the  'lississippi  River  directly  into  deep 
water  in  the  (lull'  of  M.'xico,  h.as  great  1>'  diminishetl  the  pu.uit  i t\‘  of 
fresh  water  entering  the  iimrshes.  Ihc  extensive  channe  1 i z.at  ion  of  the 
nuarshes  for  n.avigation  and  dr.a inage  has  inciv.ased  the  r.ites  of  fresh 
water  naioff  tid.al  e.xchange,  .and  proviiled  .ivenues  for  the  intuision 
of  s.alt  w.ater.  Hie  foregoing  de\elopiiK'iit  s have  resulted  in  .a  long- 
tenn  treiul  toward  incre.ased  s.alinities  in  certain  are.as  of  the  iwarshes. 


I’oiiiaps  the  best  indicator  ol  long-tcnn  clnm^tcs  in  salinity  is  the 
development  of  patterns  of  vei;ctative  t>^K's  which,  in  j>eneral,  c.an  lie 
closely  correlated  with  salinities.  Vs  a basis  for  the  discussion  of 
clwmjtes  in  marsh  vegetation,  the  coastal  area  has  been  classified  by 
marsh  2ones  ;utd  vegetative  t>iies.  llic  marsh  zone  was  further  sulidivided 
into  (dieniere  Plain  Marsh,  Inactive  IV'lta  Marsh,  .uul  Active  IV’lta  Marsh. 
Ihe  vegetative  t>^ies  wei'e  grou]ied  according  to  theii'  I'elative  toler;uice 
to  salt,  ;uui  the  marsh  classified  as  fresh,  intenivdiate , brackish,  or 
saline  on  the  basis  of  the  pbuits  present,  (ilnuiges  in  the  location  ol 
the  saline  ;un.l  brackish  marsh  zones  were  determined  by  comjiaring  a 
vegetative  tN'jie  map  made  on  the  basis  of  studies  in  the  period  from 
19  n to  191sVwith  a map  showing  vegetative  t>^1es  in  19b8V  - iin  inter- 
val of  about  25  years.  Discussion  ol'  the  findings  for  the  various 
zones  follows: 

Vlieniere  Plain  Marsh 

.No  notTceable  ch.uige  has  occuned  in  the  sal  ine  marsh  uhich  occu- 
pies a narrow  strip  about  0.5  mile  wide  adjacent  to  the  (lulf  of  Mexico. 
Ihe  northeni  boiiidaiy  of  the  brackish  marsh,  which  fonirrlv  extended 
inbuid  a me;ui  dist;uice  of  5.0  miles,  now  extends  onh'  ,i.2  miles  inhuul. 
Since  the  saline  vegetative  tvye  has  maintained  essentially  the  s.-inr 
position  ovei'  the  years,  the  seawaixl  mo\’ei;vnt  of  brackish  m.irsh  repre- 
sents a reduction  in  the  width  of  this  t>iie  of  about  50  percent.  Ihe 
reduction  in  width  of  the  bi'ackish  tiye  m;irsh  reflects  a reduction  in 
water  salinities  in  that  area,  i'actors  contributing  to  the  reduction 
of  salinities  in  the  southwesteni  l.ouisiuia  coastal  area  include  the 
construction  of  Wax  Lake  Outlet  whicli  resulted  in  the  diwrsion  of 
Atdiafalaya  River  water  into  \eniiiIion  Bav,  the  developmt'iit  of  Mei'- 
mentau  Basin  ;is  a fresh  water  I'eservoir  foi-  rice  inugation,  ;md  the 
deve loiinK'nt  of  projects  in  the  Rockefeller  ;uid  Sabine  Refuges  which 
serve  as  partial  barrier  to  salt-water  intrusion. 

j njK’t  i ve  1 V'  1 1 a ,^Ia  rsh  Zone 

In  conti'ast  to  the  stabilit>'  in  the  saline  zone  in  the  Oheniere 
Plain  Marsh  during  the  25-year  period,  ma]i  measureriK'nts  indic.ate  that 
the  saline  zone  within  tlie  Inactive  Delta  ''larsh  nx'ved  inl.md  ;m  .iverage 
of  2. 1 miles,  from  ;ui  aver.age  width  of  5.8  miles  on  the  e.arlier  map 
to  ;ui  average  of  7.9  miles  on  the  D9(i8  ma]i.  Ihe  e.arlier  map  shows 
br.ackish  m.arshes  extending  inlaml  for  ;ui  ,i\'erage  of  12.4  miles,  and 
in  I9(i8,  for  .an  aveiaage  of  l(>.2  miles.  Uhile  a reduction  in  the  br.ack- 
ish t\']ie  m.arsh  took  pi, ace  in  the  theniere  Plain,  this  t>aie  m.arsh 

O'Nei  1 , ^TTurNhislfrat  in  the  I.ouisiuta  tioastal  Marshes,"  Louisiana 
Dc'partmc'nt  of  Wild  Life  and  fisheries,  \ew  (h'le;uis,  Louisi;m.a,  1949. 

V th.abreck,  Robert  II.,  fed  .loanen,  \.  W.  P.almis.uio,  "Veget at i \e  T\ye 
M.ap  of  the  Louisi;ui:i  tioastal  ^l.arshes,"  Louisiana  Cooperative  Wild- 
life Rese.arch  Unit,  Louisiui.a  WiUl  file  uul  fisheries  Commission, 

.uid  l.ouisiuia  St.ite  UniversitN’,  1908. 
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actually  widened  in  tlie  Inactive  Delta  Marsh  during  the  2S-year  period. 
t)n  the  earlier  map,  the  average  width  of  hrackisli  marsh  was  O.P  miles, 
;md  on  the  UHuS  map,  8.3  miles.  Increases  in  the  area  of  saline  ;uul 
brackish  marshes  are  attributed  to  increased  canal  dredging  ;uul  stream 
dnumel  icat  ion  in  the  area  which  have  facilitated  intrusion  of  liighly 
saline  waters  from  the  Gulf  of  Miwico. 

Active  Delta  Marsh  Zone 

111  1 s cone  now  consists  primarily  of  fresh  ;uid  intenirdiate  marsh. 
N'o  attemiit  was  made  to  detennine  cluuiges  in  the  saline  ;uul  hrackisli 
areas. 

A breakdown  of  natural  marshes  (kuul  areas  in  the  region  covered 
by  marsh-t\'iie,  vegetat  ion)  by  marsh  cones  ;md  vegetative  t>pes,  i.s 
given  in  table  .3. 


fable  5 

- Nkirsh 

Zones  ;uid  \'egetative  lAyes 

Mai'sh 

cones 

Percentage 
of  total 
marsh 

Sal ine 

\'e ge t a t i \ e fxqiesl/ 
Brack  i sh  1 nte  nix'd  i ate 

fresh 

Total 

(thoiLS;uids  of 

acres] 

Clien  iere 

I’la  in 

3b . 3 

2D 

279  249 

30b 

803 

Inact ive 
( sulidelta) 

.S8.7 

441 

450  83 

420 

1 , 394 

Active 

Delta 

3.0 

0 

23  33 

41 

119 

I'otal 

100.0 

470 

754  383 

707 

2 , 370 

1/  Average  water  salinities  for  vegetative  tx^ies  are  as  follows; 

~ Saline,  IS  parts  jier  thous;uid;  Brackish,  8 parts  per  thousand; 
Intennediate , 3 parts  per  thous;md;  fresh,  1 part  per  thous;ind. 


fresh  ;uid  brackish  marshes  are  seen  to  be  nearly  equal  in  sice, 
constituting  32.3  .uid  31."  percent,  respectively,  of  the  natui'al  marsh. 
S.jJine  miirsl)  comjirises  ID. 8 percent  of  the  total  area,  ;uid  the  inter- 
mc'diate  marsh,  l(i.2  percent. 

■fhe  fisheiy  productivity  of  the  coastal  and  estuarine  cone  is 
directly  related  to  salinities,  wliicii  are  too  high  in  the  fake  I’ontcbar- 
train  - fake  Borgne  area,  Breton  Soioul  area,  Gaminada  - Barataria  - 
Basti.ui  Bay  area,  tiaillou  - Terrebonne  - Timbalier  Bay  area,  and  in 
the  Calcasieu  fake  \rea.  Oiitimum  conditions  can  be  achieved  in  these 


14 


areas  by  the  nu inten;mee  during  spring,  siniuiier  ;uid  fall  of  the  IS  parts 
[ler  thoiLs.and  (p.p.t.)  me;m  salinity  isohaline  at  tlie  general  location 
shouii  on  figure  3.  Minor  fluctuations  due  to  wind  or  tide  are  toler- 
able. iliis  regiiiK'n  is  required  to  niaximi::e  commercial  ;uul  sport  fishery 
pi'oductivity. 

Recent  salinity  inci'eases,  in  the  ai’eas  described  in  the  preceding 
pai'agi'aph,  have  caused  changes  in  vegetative  t\yes  that  ai'e  mifavorable 
to  wildife.  llie  bi-ackish-sal ine  mai-sh  contact  has  been  designated  as 
a critical  line  for  defining  salinity  r'equi I'enK'nts  of  the  marsh  commu- 
nities. A conuxirison  of  mai'sh  vegetation  in  the  period  1941-45  ;urd  19h8 
indicates  that  this  bi'ackish-sal  ine  contact  line  has  .shifted  si  giri  fic;uit- 
ly  in  a nimiber  of  areas  during  the  past  25  year's.  Most  shifts  indicate 
saltwater  encroaclnrrent  ;md  have  been  deemed  detrimental.  A seawar'd  shift 
of  this  contact  line  is  considered  fav'orable  to  r'eestahlish  the  1941-45 
position  of  the  line  in  those  instrmces  where  saltwater  encr'oachment  has 
occurred,  ;md  to  maintain  the  present  positiorr  of  the  contact  in  those 
areas  wher-e  it  has  moved  seawar'd.  In  or'der  to  achieve  those  results,  it 
has  been  r'ecommendcd  that  the  seawar-dmost  position  of  the  sal  ine- br'ackish 
mar'sh  contact,  a coml'iincd  line  constructed  fr'om  1949  ;md  1908  mar'sh-vegc- 
tation  maps  (as  shoror  on  fig.  3),  be  irsed  to  define  desir-able  salinity 
conditions  from  the  strmdpoint  of  mar'.sh  ecology.  'Hie  r'cepri r’cnx.'nt 
states  that  salinities  ar'e  not  to  exceed  15  p.p.t.  salinity  at  this  line, 
mor'e  ofterr  th;m  5 percent  of  the  time.  If  the  condition  established 
in  the  paragr'aph  above  is  met,  the  condition  set  forth  herein  will  be 
nK-t  also  in  spring,  siHraner,  and  fall.  Ibis  r'oqui r'ement  dictates  water 
treeds  throughout  the  year  in  the  Calcasieu  Lake  ar'ea,  and  establishes 
the  index  for  water  needs  during  the  fall  arrd  winter  (Oct-Mar)  in  the 
Lake  Pontchartr'ain  - Borgne  ar'ea,  Br'oton  Soiurd  ar'ea,  ILmiinada  - Bar'a- 
taria  - Basti;m  Bay  ar'ea  ;urd  Caillou  - Terr'ebonne  - Timixrlier  Bay  at'ea. 
Ligur'e  4 shows  the  estimated  needs  to  iiK'et  both  r'erpii  r'ements  in  terims 
of  Mississippi  River  flow  below  Old  River.  Table  d shows  the  aver'age 
cu-uiual  needs,  which  ar'e  the  s;iiire  for  the  year's  19"0,  1980,  2000,  anil  2020 
inider  both  tire  N'ational  IncoiDo  ;urd  Regional  Deve loptiKxrt  objectives. 


■fab  1 c b - 

Lstimated  Water  Needs  for  Salinity 
Coastal  ar'id  Lstuarine  Zotre 

A1  ter'at  ion , 

Planning  Ar'ea 

Mississippi 

River  Flow 

(c.f.s.l 

fm.g.d.J 

WRPA  8 

0 

0 

WRl’A 

1 3 , 800 

8,900 

WRl’A  10 

4 3 , .300 

^,00(1 

Total 

57, 100 

.3(),900 
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FOR  SALINITY  ALTERATION 
COASTAL  AND  ESTUARINE  ZONE 


Water  l.evcl  M;uKigement 


listuarinc  product i vi t>"  in  the  coastal  :;onc  is  dependent,  in  large 
iiK'asure,  iq-)on  tlie  pattern  of  cyclical  dnuige  in  water  levels.  Sujiple- 
mental  water  beyond  tliat  availaide  from  nuioff  is  required  in  the 
(.ir;uid-Winte  Lake  area  to  maintain  a miniimun  water  level  of  2 inches 
alwve  tlie  marsh  flooi'  for  the  period  August  through  May.  Satisfaction 
of  tliis  reciuirement  would  promote  maximum  growtli  of  desirable  pl;mts 
whicli  would  enlrmce  wildlife  productivity.  Additionally,  in  the 
Atcliafalaya  I'loodway  area,  suiiplemental  water  is  reouired  to  optimite 
fish  ;uid  wildlife  production.  The  requirement  is  equal  to  the  optiimmi 
flow  (as  deteniiijied  b>'  tlie  Ad  Hoc  Interagency  (Iroup  conducting  the 
fish  ;uk1  Wildlife  Study  of  Coastal  Louis i;uia)  minus  the  average  mini- 
mimi  flow  noniially  ax’ailable.  L'igure  5 shows  the  supplermtal  water 
needs  for  water  le\el  immagement  in  tenius  of  Mississippi  Riv^er  flow 
below  Old  River,  fable  shows  the  average  ;u\nual  needs,  which  are 
the  s;mie  for  the  years  l‘.)70,  IDiSO,  2000,  ;md  2020  both  inider  the 
National  Income'  ;uid  Regional  Dt've lopment  objectives. 


fable  7 - estimated  Water  Needs  for  Water-Level  M;magenK'nt , 
Coastal  ;uul  Lstuarine  Zone 


Rimming  Area 

Mississ  ipiii 

River  flow 

TFTr.s.j 

(m.g.d.) 

WRRA  8 

0 

0 

WRRA  9 

92,200 

59,b00 

WRl’A  10 

0 

0 

iota  1 

92,000 

.S9,(i00 

Shoreline  Lrosion 

fhe  shoreline  of  the  coastal  and  estuarine  cone  consists  almost 
entirely  of  low-lying  marshes  fronted  either  by  sand  beaches,  shell 
beaches,  or  mud  flats  (figure  (0.  Lor  many  years  after  the  Mississippi 
River  occupied  its  present  location,  floodwaters  and  sediments  were 
witlely  dispersed  in  the  marsh  ami  coastal  area  In'  overhank  flow  ami 
tlmwigh  many  distributary  channels  such  as  the  Atcliafalaya  River,  Bayou 
Lafourche,  i>a>'ou  Barataria,  Bayou  i'erre  aux  Boeufs,  and  Bayou  La  Loutre. 
fhe  distributaiw'  channels,  except  for  those  of  the  Atchalalava  and 


FOR  WATER  LEVEL  MANAGEMENT 
COASTAL  AND  ESTUARINE  ZONE 


Mississippi  Rivors,  !i;ivc'  been  closoil  b\-  natiinil  proi'esscs  and  I'lood 
control  im|)rovomonls.  I'ho  otorbank  flood  flous  of  the  Mississippi  and 
Atchalala\a  Rivers  have  been  conl'iiK'd  b>'  le\ee  const  met  ion . Tlie  onlv' 
points  along  tlie  Louisiana  shoreline  nou  receiving  appreciable  sediments 
I'rom  the  inland  areas  are  the  present  Mississippi  River  Delta  and  the 
.\tchafala\a  r>a\-  area,  the  amount  of  sediments  received  at  thc'se  points 
varies  with  river  stages.  Nonnallv  there  is  a slow  rise  in  river  stages 
beginning  about  Decemlier  to  a I'lood  peak  aiwi  a gradual  I'all  until  duly 
or  August  I'ol  loweil  b>'  a low-l'low  period  c.vtending  to  December.  Peak 
stage, durat ion , and  the  annual  flood  discharge  vaiyv  greatly  from  year  to 
v'ear.  I'iie  amoiuit  of  sediments  carried  to  the  coastal  area  varies  gen- 
eral Iv  with  the  volume  of  I'lood  floi^  and  most  of  the  sediments  from  the 
Mississippi  River  are  deposited  in  deeji  water  along  the  edge  of  the 
continental  shelf. 

Lrosion  now  taking  [ilace  along  the  slioreline  is  the  result  of  normal 
wiiul  wave's,  tidal  action,  and  stonu  waves.  fhe  luiiount  of  erosion  aiul/or 
accretion  varies  greatl)  along  the  shoreline. 

file  coastal  marsh  has  a very  high  content  of  organic  material  re- 
sulting from  decayed  vegetation.  In  most  areas  the  aggradation  from 
additional  vegetation  and  sediments  is  not  sufficient  to  ofl’set  con- 
sol illation  of  previously  dejiosited  materials  and  subsidence  takes  place. 

fhe  average  subsiilence  in  the  Louisiana  coastal  marsh  is  estimated  at 
about  0.4  foot  per  centurv-.  Due  to  the  verv  low  elevation  of  the  marsh 
I sea  level  to  1 or  2 fi-i't ) , an>'  subsidence  increases  its  v ul  ner.ab  i 1 i t \- 
to  wave  attack.  .■\nv-  loss  of  barrier  islands  now  extending  along  part 
of  the  gone  will  increase  the  exixisure  of  the  inland  marsh  to  wav'e 
attack. 

Lxcept  for  the  Mississippi  River  Delta  area,  practicallv'  all  of  the 
shoreline  is  in  retreat.  llie  locat ions  at  which  the  shoreline  is  stable 
(about  10  miles)  or  accreting  (about  IP  miles)  are  shown  on  figuie  ~. 
fhe  ari'as  in  which  buihlup  is  t.iking  place  are  e.ist  ol'  S.ibine  Pass,  i-ast 
of  tialc.asieu  Pass  in  the  v icinit>  of  I reshwater  Havou,  the  eastei'n  I'lul 
of  brand  Isle,  and  a |Kirt  ot  the  '■li  ss  i ss  i ppi  River  Delta  slioreline.  the 
seawall  aloiu;  a part  of  the  \’ew  Orle.ins  lakefront  and  at  ^laiwlev i 1 k‘,  and 
levee  wavv-wash  protection  aloii;;  the  defferson  Parish  lakefront,  have 
stabi  lived  the  slioreline  in  those  areas.  Areas  of  ma.ximum  erosion  are 
the  gull'  coastline  of  Isle  Dernieres  and  i'imbal  ier  Islands. 

In  the  Rational  .Shoreline  Studvv' areas  undergoing  significant  ei'o- 
sion  wi'iv  categoriveil  critical  it  the  rate  of  I'rosion,  cmis idived.  in 
conjunct  ion  with  economic,  industrial,  recreational,  a ,rii.ul  tural  , 
navigational,  population  trend,  ecologiial,  and  other  relev.int  tactors, 
indicated  that  action  to  halt  erosion  mav  in-  or  become  iustii'ied.  .vreas 

a/  "Nat  ion. il  Shoreline  Study,  Inventor)'  itejiovt  - Lov'.er  'llsslssippi 

Region,  "II. S.  Armv  I'orps  of  l.ngineers,  .hilv  IP"!. 
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luulorgoiiit’  signi  fic;uit  erosion  were  cntegorized  noncritieal  i i'  consiJei' 
at  ion  ot  tliose  faetors  iiulicatcil  that  iiianagenx.'nt  to  prevent  or  minimize 
adverse  elTeets  may  he  more  appropriate  tli;m  action  to  halt  erosion. 
Areas  of  critical  shore  erosion,  noncritieal  sliore  erosion,  ;uid  non- 
eroding sliore  are  shouii  on  figure  7.  Locations  of  critical  erosion,  as 
defined  aliove,  are  at  dr;uul  Isle,  I'ort  Livingston,  fort  Pike,  Illinois 
tientral  Railroad  traversing  the  St.  dolin  tlie  Baptist  Parisli  slioreline, 
;uid  f'ontainelileau  State  I’ark  Beacli. 

Table  S slioKS  the  estimated  coastal  ;md  estuarine  zone  needs  for 
slioreline  erosion  control,  listimated  needs  are  tlie  same  luider  lioth  the 
National  Income  ;uid  Regional  Dei'e lojinvnt  oiijectives. 


faille  8 - Lstimated  Shoreline  lirosion  liontrol  Needs,  Cioastal  :md 
I'.stuarine  Zone 
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Physical 


(iene  ral 

TITc  coastal  :md  estuarine  cone  of  KRl’A  8 is  that  small  portion  of 
the  IVRl’A  located  northeast  of  the  Mississippi  River  ;uid  west  of  l,akc 
Pont  cli  art  rain,  nie  total  l;md  area  in  the  cone  comprises  soiik'  300,000 
acres,  which  cover  about  8 percent  of  the  l;irul  ai’ca  of  IVRPA  8 ffigui'e  8). 
Located  from  cast  to  west,  the  major  stre;ims  flowing  through  the  cone 
arc  T;uigipiilioa  River,  N'atalhajiy-PonclKitoula-Tickfaw  Rivers,  ;ind  .Amite 
River.  Lake  Ntiurcpas,  with  a surface  area  of  sonr  58,000  acres,  is  the 
only  large  body  of  water  in  the  zone. 

.•\pproximatcly  4,000  years  ago,  tlic  Mississippi  River  iiegcm  iniilding 
the  Cocodrie  delta,  causing  the  deposition  of  sediments  within  tlie 
coastal  ;md  estuarine  zone.  .Approximately  .3,500  to  3,800  years  ago, 
the  Mississippi  River  shifted  its  course  westward  to  the  I'cclic  course, 
causing  general  deterioration  of  the  Cocodrie  deltaic  mass,  ending  the 
natural  deposition  of  sediments  in  KRl’.A  8.  .Since  that  tiiiK',  the  Mis- 
sissippi River  has  chiuiged  its  course  three  time's;  namelv,  eastward  to 
the  St.  BejtiarJ  course  approximate !>■  d,S00  years  ago,  westward  to  the 
Lafourche  course  approximately  1 ,d00  years  ago,  and  to  its  present 
course  about  bOO  years  ago. 

Saline  marshes  an'  not  encoiaitered  in  this  zone,  which  is  primarily 
wooded  swamj'ihuid.  (Inly  a small  area  ol'  fresli-water  marsh  covering  1.7 
percent  of  the  huui  area  in  the  zone  witliin  IVRPA  8 ( approximat  e jy 
5,000  acres)  is  foinid  at  the  southcastcni  tip  of  the  IVRPA,  Just  north 
of  Lake  I’ontcliartrain. 

llic  length  of  the  Lind-water  interface  is  51  miles.  Ihis  land- 
water  interface  is  shown  in  table  0. 
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Talkie  9 - l,;uid-Watcr  Interface,  Coastal  :un.i  Hstiuirine  Zone  - IVItl’A  8 


Miles  of  Interface 


Natural  Stream 

B;mks 

15 

L;ike  ;uad  Marsh 

Shore  1 ine 

58 

Otheri./ 

_0 

Total 

51 

]J  lixeavated  C;uial  R;inT\S , Nil  j or  River  B;mks  ;uid  Cul  f Shore  line 
Cl imate 

THc  clinvitc  of  Wltl’A  8 is  characterized  liy  mild  winters,  liot  siunmers 
;md  relatively  heavy  precipitation,  ihe  average  teiiperature  is  bl .1°  I-. 
;ind  the  average  precipitation  is  60  inches. 

llurricimes  ;md  lesser  tropical  stomvs  generate  tidal  surges  which 
raise  tides  above  the  elevation  of  the  shoreline  of  Lake  Maurepas  result 
ing  in  the  iniuidation  of  the  low-lying  swamji  l.mds.  ihe  high  storm 
tides  and  stonn-swept  waves  suliject  the  shoreline  to  erosive  attack, 
ilic  St;mdard  Project  llurricime,  traveling  on  a critical  track,  would  be 
accomjiiinied  by  a hurricime  surge  v'aiying  from  11  to  nearly  14  feet  in 
elevation  near  the  sliorcline  ;uid  to  lesser  elevations  inshore. 


Socioeconomic  ;uid  Cultural 


Population 

In  1970  about  16,000  peqile,  or  percent  of  tlie  population  of 
WRI’A  8 lived  in  the  coastal  zone.  Prom  1940  to  1960  the  population  of 
the  zone  increased  LS  percent,  while  the  population  of  Iv'RI’A  8 increased 
58  percent.  Prom  1960  to  1970,  however,  the  population  of  the  zone  in- 
creased Z4  percent,  while  the  population  of  IVRPA  8 increased  1"  percent. 

Ihe  population  of  the  coastal  ;uui  estuarine  zone  is  projected  to 
rise  to  .50,000  by  2020  inidcr  the  National  Income  objective  ;uul  to 
54,000  by  2020  luider  the  Regional  IX.'ve lopment  objective. 

Pconomic  Activity 

Ihe  coastal  zone  includes  comers  of  liuigipalioa , Livingston,  .\scen- 
sion,  St.  dames,  cuul  St.  John  the  Baptist  Parishes,  which  are  adjacent 
to  Lake  Pontchartrain  or  Lake  Maurepas.  liconomic  activities  iiv  this 
area  include  the  production  of  soiix?  natural  gas  ;uul  petroleiDii,  coiimu'- 
cial  fisheries,  .and  sonx’  agricultural  production,  primarily  sugarc;me. 


cxwsr.M.  A\n  i;stuari\i-;  i'i«ibi.i;ms  and  \i;i;i)S 


tk-'neral 


Specific  water  resources  development  neeiLs  for  the  coastal  ;uid 
estuarine  zone  of  iVRI’A  iS  are  discirssed  below. 


I.;uid- Water  Ratio 

llie  coastal  ;md  estuarine  zone  of  U'Rl’A  S has  been  exiieriencint; 
huid  loss  at  ;ui  averaj^e  rate  of  0.1  scpiare  mile  per  year.  .A  graphic 
indication  of  huid  loss  is  the  50  percent  huid-water  isopletli  (figure  OJ  . 
ilie  huid  loss  is  minor  in  extent  ;uul  no  needs  for  its  reduction  are 
est imated. 


Salinity  Alteration 

Salinity  regimes  in  the  coastal  ;uul  estuarine  zone  are  sat  is  fact  on- 
;uid  will  like!)'  remain  so.  nierel'ore,  no  needs  for  salinit\'  altei'ation 
are  estimated. 


Water  Level  NfuiageiiK'iit 

Water  levels  in  tlie  coastal  ;uid  estuarine  zone  are  satisfactoiy 
luid  will  likely  remain  so.  i'herefore,  no  needs  for  water-level  manage- 
ment are  estimated. 


Sho  re  line  I i ros i on 

Shoreline  erosion  in  the  coastal  ;uid  estuarine  zone  is  not  ;i 
major  jirohlem;  tlierefore,  no  needs  for  shoreline  erosion  control  are 
est imated. 
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Phys i ca 1 

Ocncjra  1 

TFie  coastal  .uid  estuarine  zone  of  U'Id’A  9 is  shoMi  on  fiyure  10.  ' 

ITie  total  l;uid  area  in  the  zone  is  about  2 million  acres,  conprising  | 

about  do  percent  of  the  hind  area  of  WRPA  9.  Major  streams  flowing 
through  the  zone  are  the  Oalcasieu,  Mermentau,  Veixiilion,  ;md  Atchafa- 
laya  Rivers,  ihe  Atchafalaya,  a distributaiy  of  the  Mississippi,  trans- 
ports to  the  gul  f about  50  percent  of  the  ;mnual  flow  from  the 
1,245,700  square  mile  drainage  basin  of  the  Mississippi. 

.\ppro.ximately  4,000  to  5,000  years  ago,  the  Mississippi  River  was 
building  the  I'eche  Delta  coup  lex.  ilie  river,  while  occipying  tliis 
course,  deposited  large  qiumtitics  of  sediment  along  tlie  cexitral  l.oui- 
si;uia  shoreline.  Some  of  tlie  sediments  were  tnmspoi-ted  westward  by 
longshore  currents  ;md  deposited  beyond  the  limits  of  the  delta  proper 
as  mudflats  along  the  coastline  of  V'eniiilion  ;md  castem  F.an'cron 
Parishes.  ,\liout  4 ,000  \'ears  ago,  the  Mississippi  shiftetl  its  course 

eastward  with  the  result  that  the  process  of  conpaction  and  regional  j 

subsidence  became  domiiumt  along  the  coastline  of  IVRPA  9.  Approxi-  j 

mately  5,500  to  5,800  years  ago,  the  Mississippi  River  shifted  its  ' 

course  westward  to  the  feche  course.  Hncc  again  I’ast  qu.antities  ol  i 

sediment  were  deposited  along  the  central  Louisiiuia  coastline.  As  j 

during  the  earlier  stage,  prevailing  westward  longshore  currents 
carried  some  of  the  sediments  toward  the  west  ;uid  deposited  them  as 

mudflats  along  the  coastline.  Coastal  progradation  in  IVRPA  9 continued  , 

imt  i I approximately  2,800  years  ago  wiien  once  again  tlie  Mississippi  ) 

River  shifted  its  course  eastwarci.  .Al'out  1,200  years  ago  another 

wespeard  shift  of  tlie  river  occurred,  ;uid  again  sediiiK?nts  were  tnms-  ? 

ported  westward  by  longshore  currents,  to  be  deposited  on  the  coastline  ! 

of  IVR1\\  9.  Hie  Mississippi  River  shifted  easPrard  to  its  present  | 

course  six  centureis  ago.  Kith  this  final  shift,  a deficiency  of  j 

sediiTient  along  th('  coast  of  Kld’A  9 has  resulted  in  net  coastal  j'ctreat.  j 

The  natural  marshes  (figure  10)  comiirise  about  864,000  acres  or  1 

about  45.2  percent  of  the  l:md  area  in  tlie  zone,  within  KWA  9.  Tliese  j 

marshes  extend  inl;md  from  the  Culf  of  Mexico  for  a distance  of  20  to 

30  miles  and,  except  where  narrow  "chenieres”  or  sand  ridges  occur,  | 

arc  less  th;m  2 feet  in  elevation  above  mean  sea  level.  These  low-  J 

Iving  marshes  were  built  by  deposition  of  Mississippi  River  sediment  | 

transported  bv  wcstwai'd  gulf  currents.  jj 
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The  length  of  lain.l-water  interface  lielow  the  (lul  f Intracoastal 
iVatenvay  which  traverses  tlie  area  and  approximates  the  huuhvard  hoiuidaty 
of  marshhuul  is  4,J85  miles.  I'his  l;uul-water  interface  is  sliowti  on 
t ah  1 e 10. 


fable  10  - Land-Water  Interface,  Coastal  and  listuarine  Zone  - 
IVId’.A  0 


Miles  of  Interface 


Natural  .Stream  B;uiks 

1 ,l.B.l 

I.iike  ;md  M;irsh  Shoreline 

J,l." 

L.xcavated  C.ukiI  B;mks 

.'lajor  River  Ikuiks 

Culf  Shoreline 

JZO 

Total 

■l,Z8.s 

The  hay-estuaiy  slioreline  consists  of  1.^1  miles  of  sand  ajid 
97  miles  of  mud  and/or  silt,  tlalcasieu  Lake  and  I’ass  ajul  the  four 
major  havs  are  de  1 iiieatetl  below. 

Calcasieu  Lake.  I'he  shoreline  of  Calcasieu  Lake  .uni  the  hanks  of 
Calcasieu  I'ass  consist  of  .K'  miles  of  satn!  be.aches  and  10  miles  ol'  mud 
and/or  silt,  the  Latter  located  along  the  east  shoreline  of  the  lake 
;unl  along  the  hanks  ol  Calcasieu  Pass. 

\'entiili<in  H.ay.  Hie  western  shore  ol'  Veniiilion  B.ay  consists  of  ,a 
series  of  discontinuous  sand  he, aches  with  localised  concent  rat  ions  of 
shell  material.  Ceneially,  the  shoreline  lietween  the  sand  beaches  con- 
sists of  silt  accimiul.it  ions . T!ie  nortlieni  shore  of  \eniiilion  B;iy  is 
predomin.ant  ly  mud  and/or  silt.  Along  the  e;istem  perimeter  of  \'eniii  1 ion 
Bay,  the  pivdominant  shoivline  type  is  mud  oveidain  by  extensive  deiiosits 
t;f  black,  orgiinic  flakes  ;uui  p.ai'ticles  refei'red  to  ly  the  lociil  inlwib- 
itiuits  .as  "coffee  groiDuls.” 

West  Cote  Bl.anche  B;iy.  Tin'  south  shoreline  of  West  Cote  Bl.uiche 
B;iy  :i  long  Marsh  Islaiiil  Is  pivnlominant  h’  mud  ;ind  silt  with  loc;ill\’  thick 
iiccimiuLit  i ons  of  clamshells  forming  sm;il!  be;iches.  I'he  northwestern 
shoreline  of  West  Cote  Bl.anche  B.ay,  from  Cy]UvnK’u-t  I’oint  to  Cote  Bl.anche 


consists  generally  of  alternating  reaches  where  local  concentra- 
tions of  shell  material  predominate.  South  of  Little  Bay,  "coffee 
grouiiJs"  bhinket  much  of  the  shoreline  to  the  general  vicinity  of 
Mironc  Point. 

hast  dote  Bhuiche  Hay.  Along  the  shore  of  hast  Cote  Bhmche  Bay, 
between  Mirone  Point  ;uid  Point  Qievrcui  1 , s;uid  beaches  predominate. 

A small  concentration  of  silt  ;md  mud  exists  in  the  vicinity  of  Salt 
Point . 

Atchafalaya  Bay.  Hie  beaches  around  Atchafalaya  Bay  generally 
consist  of  ridges  1 to  3 feet  higli,  vanning  in  width  from  25  to  100  feet, 
com{iosed  of  shells  ;md  shell  fragments  concentrated  by  wave  action. 
Org;uiic  flakes  ;md  particles  arc  at  times  foiDid  resting  on  tlic  beach- 
front . 

Climate 

THc  climate  of  IVRRA  0 is  characterized  by  mild  winters,  hot  simimers, 
luid  relatively  hea\y  precipitation,  llie  nonnal  ;mnual  tenperature  is 
68.3°  h.  Ihe  nonnal  ;umual  precipitation,  based  on  30  years  of  record, 
is  50.3  indies.  Major  stonns  are  associated  with  hurriames  and  the 
passage  of  extra-tropical  cyclones.  In  svmimcr,  convective  thimdcr- 
showers  produce  intense,  but  highly  localized  rainfall. 

Ilurric.'ines  ;uid  lesser  tropical  stonns  generate  tidal  surges  which 
raise  tides  far  aliove  the  elevation  of  the  shoreline,  resulting  in  the 
iiuDulation  of  tiie  marslihuids  ;md  other  low-lying  l;uid.  Hie  liigh  stonn 
tides  ;md  stonii-swept  waves  suliject  the  shoreline  to  erosive  attack. 

Ihe  St;uidard  I’roject  llurric;uie,  traveling  on  a critical  track,  would 
be  accoiip;uiied  by  a linrric.uie  surge  vaiying  from  11  to  nearly  14  feet  in 
elevation  near  tlie  shoreline,  ;md  to  lesser  elevations  inshore. 


Soc i oeconom i c :uul  Cu 1 tura 1 

I’opulat  ion 

ihe  1P70  population  of  that  portion  of  the  coastal  :uul  estuarine 
zone  in  IVRI’A  P was  about  65,000,  or  less  than  10  percent  of  the  popula- 
tion of  the  URPA.  ri'om  1010  to  1060  iHojiuIation  in  tlie  zone  increased 
5 percent,  while  the  population  of  KRI'A  0 increased  41  percent.  How- 
ever, in  tlie  last  decade,  population  in  tlie  coastal  zone  increased 
20  percent,  as  compared  to  11  percent  for  the  IVRI’A. 

Population  of  the  coastal  ;md  estuarine  zone  is  projecteii  to 
mmilier  87,300  by  2020  inuler  the  National  Income  objective  ;md  to  07,300 
by  2020  iDuler  tlie  Regional  hevelopiiK'nt  objective. 


I axiiioiii  i c Ac  t i i t i 

llio  econoim'  ol'  tlio  coastal  ;uul  c'stuarino  zone  of  K'ltl’A  ;)  is  iiased 
upon  :ui  alnuuhuice  of  natural  mineral  deiiosits,  ai;r i cul  ture , and  fisii 
:uul  Kildlife  resources.  Oil  ;uul  gas  fields  are  located  throughout  the 
huul  area  ;uul 'offshore  in  the  Gulf  of  Mt'xico.  Salt,  sulphur,  and  s;uid 
;uid  gravel  are  othei'  economical  ly  im>-)ort;mt  minerals  produced  in  the 
zone.  The  value  of  mineral  production  aggregated  for  the  four  coastal 
[parishes  in  IVltl’.A  d inclusive  ol'  offsh.ore  production,  aiiKMuited  to 
$1,2'.'1.1  million  in  IhTO.  Sugarcane,  rice,  and  soybeans  are  the  iirin- 
cipal  crops.  I'he  value  of  fann  products  sold  in  the  four  coastal 
parishes  for  the  year  I'.Hip  was  over  $47.1  million.  I'he  coastal  marshes, 
hays,  ;uid  the  gulf  compi’ise  an  extensix'e  I'isheiv  resouive  in 
both  I'resh  water  ;uid  eun’haline  species.  Hie  comiiK'rcial  fisheries 
harvest  during  the  period  l'.K>.'^  to  19u7  was  nearly  million  pounds 
valued  at  a yearly  average  of  $1'.)  million. 

In  the  coastal  parishes  ol'  Gaiirron,  Veninlion,  Iberia,  ,uu!  Sr. 

Nhry,  emiiloyment  has  drasticall\'  fallen  in  the  ag?d  cul  t in-al  , forest  n', 
;uul  fisheries  sector.  During  the  period  llTSp  to  IDoO  emji loniK'nt  in 
this  sector  decreased  Ih'om  10,700  to  .s,800,  which  I'epresented  a decrease 
of  nearl\-  h)  percent.  Substantial  increases  in  erniiloxaiKuit  have  accrued 
in  the  sectors  of  mining,  wholesale  ;md  retail  trade,  :uid  services. 

Ihe  largest  gain  during  the  period  lO.SO  to  I'.'oO  was  in  sendees  where 
emiiloymc'nt  increased  from  $,7.'^.'^  to  0,.'i0P.  Ihe  wholesale  and  retail 
trade  sector  had  the  second  largest  gai/t  i;i  em|-)  1 o>'mt'n t with  ;m  increase 
from  Ojl.'i.'i  in  lO.'IO  to  8, (>78  in  lOl'O.  'I’he  mining  sector  had  the  third 
largest  incivase  from  S,l0()  in  llTSO  to  in  lOoO. 

l,;md  owT\ership  within  the  coastal  and  estuaidne  zotie  is  hirgeh' 
private.  Water  bottoms  are  generally  State-owned.  A numlier  of  wild- 
l i fe  refuges  ;uui  gamt'  m;magement  are;is  involv  ing  soiik'  degive  of  govem- 
iiK'nt  control  are  located  thi-oughout  the  ai'ea. 
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Clencra  1 

The  .specific  water  re.source  deve lo])nient  needs  ol'  the-  coastal  and 
estuarine  zone  of  IvRl'A  9 are  i.liscussei.1  lielow. 

L;uid-Water  Rat  io 

file  coastal  and  estuarine  zone  lias  been  e.\|ier  ienc  i nj;  land  loss  at 
a rate  of  .'S.4  square  miles  per  \’ear  (figure  11).  Ilowevei',  the  peiwleno’ 
of  a major  hydrographic  event  in  Atchafalaya  Basin  will  bring  about  sit^- 
nificant  clumge.  for  the  jiast  10  years  or  .so,  the  vast  open  watei'  areas 
of  draikl  aikl  Si.c  Mile  lakes  have  acted  as  a tizip  for  sediments  trans- 
ported by  the  Atchafalaya  River,  with  the  I'esult  that  major  land  gains 
liave  been  occurring  in  these  areas.  fhe  lake's  ai'e  now,  however,  lai'gely 
filled,  aikl  new  laikls  will  soon  hegin  to  appear  in  Atchafalaya  Bay  as 
the  sediments  passing  through  the  channels  in  the  filled  lakes  reach 
the  shallow  waters  of  the  hay.  fhe  resultant  deltaic  jirogradat ion  will 
likely  reduce  the  net  rate  of  land  loss  in  the  coastal  and  estuarine 
zone  of  URRA  9 hy  about  one-half,  fherefore,  the  net  l;uid  loss  in 
URI’.A  9 apiiroximates  1.7  stjuare  miles  jier  \'ear.  fo  offset  this  laml 
loss  in  IVRl’A  9,  aji  equivalent  l;uid-bui  Iding  need  e.xists  in  the  Louisiana 
coastal  ;uul  estuarine  zone  to  maintain  a (.b'namic  near-equilibrium 
in  l;md  loss-land  gain  (table  4).  In  tenns  of  Mississijipi  River  dis- 
cJiarge,  the  I'lovv  reipiired  to  rret  this  lajtd-bui  Iding  need  is  2.7,000 
c. f.s.  ( 14,900  m.g.d. ) . 

■Sa  1 i n i t >•  .\1  tei'at  ion 

■Salinit)’  regimens  in  the  coastal  and  estuai'ine  zone  have  e.xperi- 
enced  genei'al  changes  dui'ing  the  i)ast  several  decades.  During  tliis 
time,  the  ha\s  have  undergone  a gradual  decrease  in  salinity  due  to 
increased  diversions  of  Mississippi  Ri\er  flow  into  the  Atciialalaya 
River,  fhe  salinity  regimen  in  the  brand  Lake-White  Lake  .irea  has  been 
subJc'Cteil  to  regulat  ion  ;nitl  control  in  thr  interest  ol'  agi'icul  tural 
watei’  supply.  In  this  area,  the  incorporation  of  structures  to  ]ire\ent 
salt-watei’  intrusion,  aikl  the  adoption  ol  certain  marsh  managemi'iit 
practices  on  wildlife  refuges  have  operati'd  to  reduce  average  salinities. 
In  Calcasieu  Pass,  Calcasieu  Lake,  and  Calcasieu  River,  salinities  have 
been  drast ica i I increased  hv  const ruct ion  of  the  deep  water  (lO-foot) 
navigation  channel  between  the  Culf  of  Me.xico  and  the  iiort  of  Lake 
Charles,  Louisiana.  Addition  of  a salt-water  harrier  structure  above 
Lake  Charles  has,  however,  proviiled  an  effect  ive  means  of  controlling 
salt-water  intrusion  abovi'  its  hication. 

Salinit)  regjmens  in  all  jiarts  of  the  coastal  aikl  estuarine  zone 
e.xcept  (ialcasieu  Lake  are  sat  isl  actor)  and  will  likel)'  remain  so.  fhe 
estimatt'd  1 resh-water  lu'eds  lor  Calcasieu  Lake  are  shown  on  I iguro  12 
and  in  table  I 1 . 
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FIGURE  1 1 


ESTIMATED  WATER  NEEDS 
FOR  SALINITY  ALTERATION 

CALCASIEU  LAKE 


Table  11  - listimated  Water  Needs  for  Salinity  Alteration, 
Coastal  ;md  listuarine  Zone  - Wltl'A  ‘d 

l.ocat  ion  Mis sj_s s i TUver  Tkm 

Tt' . f . s . ) ( in . p.d.') 

Calcasieu  Lake  13,800  8,900 

Total  13,800  8,900 


Water  Level  M;uia,venK'nt 

SiqipleiiK-ntal  water  to  maximize  estuarine  productivitv  in  WRl’A  9 
is  sat  i s i'actoiy  in  all  areas  except  in  the  (irand-Wlute  Lake  area  and 
in  the  Atchai'alaya  Roodway.  SujipleiiK'ntal  water  ncecLs  for  these 
areas  are  showi  on  fij^ures  13,  14,  ;uul  15  ;md  in  table  12. 

I'lble  12  - I'.stimated  Water  Needs  for  Water  Level  Management, 
Coastal  ;md  listuarine  Zone  - WROA  9 


l.ocat  ion 

Crand-Wiiite  Lake  .Area 
At  cJia  fa  1 aya  L loo>.lwa\- 
lot  a 1 


''ississippi  River  L low 


(c. f.s. ) 
2 ,400 
89 , 800 
92,200 


. g . tl . ) 
1 ,000 

58.000 

59.000 


Shoreline  lirosion 

•SerioiLs  erosion  is  occurring  in  WRI’.A  9 along  tlie  gulf  shoreline  that 
parallels  Highway  82,  between  I’eveto  ;uid  lloll\-  Beaches.  lliis  section  of 
highwa\’  is  iniiquc'  in  tliat  it  is  one  of  tlie  onl\’  sections  ol'  highway  in 
Louisiana  that  nins  immc'diately  adjacent  to  tlie  Cul  f of  Mt'xico.  Its 
scenic  quality  makes  it  .an  outstiuuling  area  for  recreation  .and  .aesthetic 
pursuits.  Cons iderat ion  of  releviuit  factors  in  halting  erosion  in  this 
area  based  on  a recent  survey  report  by  the  (ioijis  of  engineers  indicates 
that  manageiiK'iit  to  jut  vent  or  minimize  adxerse  effects  ma\’  be  more 
appropriate  th.an  action  to  halt  erosion.  Hie  conclusions  drawn  from  the 
study  were  that  maintaining  the  road  in  its  jiresent  location  by  halting 
erosion  would  require  a hea\y  stone  revetment  which  was  deteniiined 
economical  1\'  iDiJust  i I'ied,  while  relocation  ol'  tlie  road  Luulward  would 
require  a much  less  aesthetically  offensive  revetiiK'iit.  Iherefore,  this 
reach  of  shoreline  is  not  included  in  the  estimated  needs  to  protect 
critically  eroding  shorelines  ;uid  no  others  exist  in  WRl’A  9.  figures  lb 
.uid  R show  tlie  shoreline  ami  shoreline  changes  for  WRl’A  9,  for  a 
detailed  description  of  shoreline  erosion  in  WRl’A  9,  see  "National 
Shoreline  Sttidv,  Inventoiy  Report  - Lower  Mississippi  Region,"  II. S. 

\nm"  ('oips  of  l.ngineers,  lulv  19^1. 
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FIGURE  16 


IV  R PA  10 


nPSGUl’l'ION  Ol-  COAST/M.  AND  HSTUARlMi;  liWI  RtKM'.NT 

Physical 


Clone  ral 

~ TKc  coastal  ;inJ  estuarine  cone  of  IVRJ’A  10  is  shoioi  on  figure  18. 
llie  total  l.uid  area  in  the  cone  is  about  2.7>  million  acres,  comjirising 
about  47  percent  of  the  l;utd  area  of  U'Rl’A  10.  Major  stre;ims  flowing 
througli  the  cone  to  the  Gulf  of  Nbxico  arc  the  Mississippi  River,  Bayou 
l.afourche,  ;md  the  Mississippi  River-Gul  f Out  let . Ihc  Gulf  Intracoastal 
IVatcnvay  traverses  the  cone  cuid  niunerous  small  lakes,  bayous,  ;md  c;uials 
fomi  a labyrinthe  watenvay  network  in  the  area,  lltc  Mississippi  River 
is  by  far  the  most  prominent  stre;uii  in  the  area,  ;uid  hake  Pontchartrain 
is  the  largest  lake. 

Aliout  4,000  years  ago,  the  Mississippi  beg;in  building  the  Gocodrie 
delta  by  depositing  its  sediment  in  the  vicinity  of  hake  Pontcliartrain. 
.•Y>proximatclv  3,.'i00  to  .1,800  years  ago,  the  Mississippi  River  sliifted 
its  course  westward  to  tlic  iechc  course,  causing  general  deterioration 
of  the  Gocodrie  delta  mass  in  tiic  northeasteni  part  of  IVRI’A  10,  near 
hake  Pontchartrain.  Approximately  2,800  years  ago,  the  Mississippi 
River  again  shifted  its  course  to  occujyv  tlic  St.  Bcmard  course,  ;md 
beg;ui  developing  a vast  delta  in  KRPA  10,  extending  from  tlic  general 
vicinity  of  Barataria  Bay  eastward  into  the  gulf  beyond  the  current 
position  of  the  GlKuidcleur  lsl;uid  group.  Apiiroximatcly  1 ,200  years 
ago,  tiic  Mississippi  River  again  shifted  its  course  westward,  causing 
the  Lafourche  delta  to  begin  building  ;uid  the  shoreline,  in  the 
vicinity  of  Lafourche  ;uid  Terrebonne  Parishes,  to  adv;mcc  scaivard. 
Deterioration  of  the  ab;mdoncd  St.  Bernard  delta  occurred  concurrently 
witli  the  build-up  of  the  Lafourche  delta.  Ihc  Breton  ;uid  Chandclcur 
Ishuid  groups  represent  a late  stage  in  deltaic  dcstniction  resulting 
from  sulisidencc  behind  the  old  shoreline  ;md  reworking  of  the  ends  of 
ntmierous  old  distributaries.  Six  hinidrcd  years  later  the  Mississippi 
River  ab;indoncd  the  Lafourche  course  in  favor  of  its  present  course. 

Natural  marshes  f figure  18)  comjirisc  about  1,507,000  acres  or 
about  05.5  percent  of  the  l;md  area  in  the  coastal  :md  estuarine  zone 
of  IvRPA  10.  Ihesc  marshes  extend  inhuid  from  the  Gulf  of  Mexico  for 
a dist;uice  of  between  20  ;uid  .55  miles.  Ihc  marshes  arc  low-lying  areas, 
usually  less  tluui  .5  feet  in  elevation  above  me.an  sea  level,  built  with 
sedinK'nt  deposited  by  the  Mississijipi  River. 

Ihe  length  of  l;uul-water  interface  whicli  traverses  the  zone  approx- 
imating tile  huidward  botnulaiy  of  marshl;uuis  is  20,215  miles.  Tliis  l;uid- 
water  interface  is  shown  in  table  1.5. 
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Tabic  13  - L;ind-l\atcr  Interface,  Coastal  ;uid  Hstuarinc  Zone  - 
IVRl’A  10 


Miles  of  Interface 


\atural  Stre;uii  B;mks  5,971 

Take  :md  Marsh  Slioreline  14,525 

lixeavated  C:mal  B;mks  4,737 

Major  River  B;uiks  307 

Culf  Shoreline  075 

Total  20,215 


I’lie  shoreline  alony  the  hays,  lakes,  and  estuaries  consist  in.u 
of  304  miles  of  sand  and  551  miles  of  mud  and/or  silt  is  described 
be  I OK : 


Foiirleague  Ba\',  located  at  the  soutiiwestern  extremity  ol'  IVld’A  10 
consists  predominant !>■  of  mud  and  silt)'  material  derived  from  reworking 
of  the  surrounding  marshes,  and  from  sediments  transported  into  the  bay 
from  the  Atchafalaya  River. 

from  fourleague  Ba\’  eastward  to  Bastian  Bay,  42  percent  ol'  the  bay- 
sound  shoreline  consists  of  sand  beaches  and  58  percent  consists  of  mud 
and/or  silt,  fhe  sand  beaches  genera  11\'  contain  onl\'  a surface  veneer 
of  sand  a few  inches  to  a foot  thick  overl\ing  soft  marsh  dejiosits.  In 
the  general  vicinity  of  Pelican  hake  a mud  shoreline  has  developed  from 
enlargement  of  the  lake  within  tlu'  marsh.  Satid  beaches  predominate 
along  the  shoi'el  ine  of  l.ake  Pel  to  from  Pelican  hale  to  Bayou  Petit 
Caillou.  'fhe  source  of  most  of  the  sand  is  the  reworking  of  the  coarser 
natural  levee  deposits  and  abandoned  distributary  material  of  Bayou 
Petit  Caillou.  Mud  and/or  silt  shoi'el  ines  are  the  primary  type  slioreline 
along  the  western  shore  of  ieri'ebonne  Bay  to  the  vicinity  of  Bayou 
Icrrebonne,  the  result  of  reworking  of  tlie  marsh  deposits.  Very  small 
localized  beaches  are  scattereil  tlu'oughout  this  reach,  from  Bayou 
ferrebonne,  around  the  shorelines  of  fake  Barre,  l.ake  felicity,  and 
fake  Raccourci,  the  [i!'imar>'  shoreline  material  is  sand  derived  from  the 
revv'orking  ol  seiliments  depositetl  b\'  Bai'ou  feri'ebonne  when  it  was  active 
in  the  area,  hitliin  tiiis  area,  there  are  two  localized  shell  beaches, 
one  along  the  noi'thern  shore  of  fake  Barre,  and  the  other  along  the 
northeastern  slioreline  of  lake  Raccouivi.  fhe  remaining  eastern  shore- 
line of  limbalier  B.i\-  is  predom  i nant  I >'  mud  aiul/or  silt.  fhe  bay-soiuid 
shoreline  iiaralleling  the  leeward  edge  of  the  barrier  islaikls  of  Isles 


DernierL'S,  Timbal  ior,  and  l.ast  nmbalicv  consist  s primari \y  of 
sandy  iiiatorial.  llie  slioi'cl  inc  ai'oiind  Camiiiada  Ha\’,  Barataria  Bay,  and 
smaller  adjacent  ha>s  is  mainly  mud  and/oi'  silt,  Vvitli  small  localised 
siiell  beaciies  alonj;  the  northern  sliorel  ine  of  Barataria  Ba\'.  The 
remaining,  lia\'-sound  shoreline  in  this  I’each  is  almost  entirel)’  iiukI 
and/or  silt,  with  a scattering  oT  sand  beaches  concentrated  around  the 
shoreline  of  Bast  ian  Bav.  The  sand  material  is  derived  from  a rewoi'kini; 
of  matei'ial  i.ieposited  b\-  fraikl  Ba\'ou. 

Between  Bastian  Bay  and  the^lain  Pass  of  tlw  Mississippi  River  the 
bav-soiind  area  includes  the  Imiik  lines  ol  Southwest  I’ass,  South  I’ass, 

Pass  a l.outi'e,  aikl  Main  Pass,  and  is  composed  entirel>’  of  mud  and/or 
silt  deposited  b\'  the  Mississippi  Itiver. 

Between  Main  Pass  and  Isle  au  Piti'e  the  area  is  cliaract er i zed  b\' 
an  e\tremel>'  irregular  and  heavil\’  iiulenti-'d  zone  of  ba\s  along  the  main- 
land, and  a Pick  ol'  liav-souiwl  shoreline. 

best  of  Isle  au  Pitre  the  ba>’-souiKl  shotvliue  consists  of  -Ut  )X'rcent 
sand  beaches  ,ind  31  percent  mud  and/or  silt  around  fakes  Borgne,  St. 
Patherine,  and  Pontchart  ra  in,  including  chef  '.lenteur  Pass  and  the 
Rigolets  to  the  mouth  of  the  Pearl  River.  Along  the  eastern  shoreline 
of  fake  Borgiu'  from  Malheureu.v  Point  to  Pointe  Au.\  Marchettes,  the  pre- 
dominant shoreline  material  is  mud  and/or  silt  derived  from  reworking  of 
tlie  surrounding  iiuirsh  lands . froi:i  Pointe  Au.\  Marchettes  to  the  mouth  of 
Bayou  Bienvenue,  a sand  beach  exists  e\ce|it  for  a small  section  of  mud 
and/or  silt  and  small  local  concentrations  ol'  shell  material  which  over- 
lap part  of  the  s.and\'  beachc'S.  The  sand  is  ilerived  from  a reworking  of 
sediments  deposited  li>-  old  distributaries  and  the  shell  fi'om  destruction 
of  shell  middens,  fhe  remaining  shoix'line  of  fakt'  Borgne  from  Bayou 
Bienvenue  to  Pearl  Ifiwr  is  predominant  1>'  mud  and/or  silt,  with  onl_\' 
minor  amoiuits  of  sand  located  betwecai  the  Riy,olets  and  the  Pearl  Ri\er. 
The  banks  of  the  Rigolets  and  Phef  Menleur  Pass,  and  the  shoreline  of 
fake  St  .tlatherine,  are  comi)osed  entirel)'  of  mud  and/or  silt  di.'rivc\l  from 
surrounding  m.irshlands.  fiom  the  Rigolc-ts  west  to  Pointe  aux  llerbe.s 
intennittent  sliore  t>'i)es  from  s.ind  to  mud  exist,  and  from  Pointe  airx 
llerbes  to  the  general  vicinity  of  fincoln  Beach,  sand  predominates. 

Around  Pointe  aux  llerbes,  several  small  beaches  are  recognizable.  The 
abundance  of  saiul  south  of  Poitite  aux  llerbes  and  the  existence  of  shell 
material  is  attributed  to  the  ix'woi'king  ol'  the  materials  of  ohl  distrib- 
utaries. \long  the  shoreline  of  fake  I’ontchart ra in,  from  fincoln  Beach 
to  \ew  Orleans  Airport,  mud  aiwl/or  silt  are  predominant.  The  shoreline 
between  the  New  Orleans  Airport  aiul  the  del ferson-Orlcans  Parish  line  is 
protected  by  a concrete  seawall  with  lakeward  beaciies  at  two  locations 
and  from  the  dt'1'ferson-Ofli.'ans  Parish  line  to  tiie  defferson  x'-t  . tdiarles 
Parish  line  b\-  a rcvctincnl  of  asi'lialt  and  riprap.  Prom  tlie  defferson- 
St . Pliarles  Parish  line  to  the  vicinit\-  of  the  Tangiiialioa  River  in  the 
northwest  corner  of  fake  Pontcha rt ra i n a few  small,  il  i scont  i nuous  beaches 
of  fine  saiui  and  shell  exist.  Peneralh',  the  sand  material  results  I'rom 
destruction  (jf  some  fonner  ridge  left  behind  b>  a retreating  shoreline, 
while  the  shells  are  the  result  ol'  natural  concent  rat  ion  b\  wa\’e  action 
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t'rolii  deposits  on  tlio  lake  liottom  or  from  Jostroyod  shol  1 middens.  In 
the  vieinit)'  of  tlie  I'anpipalioa  and  lehel'uneta  lUvers,  small  localized 
shell  beaches  have  developed.  In  addition.  Just  west  of  the  Tchefunctn 
River  .1  small  sand  head)  lias  develo])ed,  tlie  result  oT  a reworkint;  of 
onshoi'e  matei'ials  piimarih'  from  Miltons  Island.  The  remaining  ba>'- 
sound  shorel  ine  extein-ls  I’rom  tlie  Iclu'luncta  River  eastward  to  tiie 
Riijolets  and  consists  pi'edominant  1 >■  of  sand  with  minor  amounts  oi'  mud 
and/'or  silt.  I'he  primar\-  soui’ce  of  the  sand  has  been  the  reworked 
Pleistocene  material  brought  into  the  area  b>-  streimis  t’lowiii”  olT  the 
Pleistocene  terraces  into  l ake  Pont  cliart  ra  in.  .Xnother  source  of  the 
sand  is  tlie  submerged  Milton  Island  beach  laveraaint;  about  2,0(10  feet 
in  w'idthi  which  parallels  the  northern  shorel  ine  to  (i  miles  ofl'shorv- 
and  comes  onsliore  in  tiie  vicinit>’  of  Bayou  l.acomtie. 

Cl imate 

fhe  climate  of  WRPA  10  is  characterized  li>’  mild  winters,  hot  sum- 
mers, and  relatively  heav\-  precipitation.  The  average  annual  tempera- 
ture is  (1O  ' T.  The  average  annual  prec  ipi  tat  ion,  based  on  .^0  \ears  of 
recoi\l,is  (d.o  inches.  Major  stonns  al'fectiny  (his  ai'ea  are  associated 
with  tropical  hurricanes  and  e.xtra-tropical  cwlones.  Convective  thun- 
dershowers durinp  the  suiiuiier  months  jiroduce  intense  iuit  iiiyiil}'  localized 
ra int a 1 1 . 


Tropical  hurricanes  and  lesser  tropical  stoiTis  generate  tidal 
surpes  wliicli  raise  tides  far  inland  and  result  in  tiie  iniuwiat  ion  of 
marshlands  and  lowlands.  Hie  hurricane  storm  tides  and  storm  waves 
cause  erosi\e  attack  upon  the  shoreline.  Tne  Standard  Project  ilurricane. 
traveling  on  a k'ritical  track,  would  be  accornixinied  by  a hurricane  suvee 
of  from  11  to  nearlv  11  feet  in  elevation  near  the  shoreline,  :uid  to 
lesser  eknations  inshore. 


Socioeconomic  and  Cultural 


Populat  i>]n 

Hie  Ip-p  pofiulat  ion  of  the  coastal  and  estuarine  zone  in  IVRP\  10 
was  approximately  21  1, 000, or  sliyhtly  rxire  than  !('  ]iercent  of  the 
po[Hilation  of  the  KKPA.  llie  populat  ion  of  both  the  coastal  zone  and 
tiie  entire  IVRl’A  increased  about  .v5  percent  from  1010  to  lOuO.  Ituriny 
the  last  decaik’,  however,  poinilation  in  the  coastal  zone  increased  si 
jVreent , as  coimpared  to  1"  percent  for  the  entire  IVRPA. 

Tlie  [lopulation  of  the  coastal  and  estuaiine  zone  is  ]-'roJected  to 
reacli  .iOP,000  by  2020  under  the  Xational  Income  objective  and  to 
.ns,0l)0  by  2020  iLuder  the  Regional  IVvelojiment  objectiw. 

Hconoinic  A>.tivities 

llie  econom>-  of  the  coastal  and  estuarine  zone  is  based  u’lon  an 
abmidance  of  n.itural  mineral  deposits,  fish  and  wiUllile  resources , and 


some  ai^rieulture  -primaril)’  in  reiTelx)jine  and  l.al'oin'die  I’ai  islies.  I’etro- 
leiuM  and  natural  ;^as  fields  are  located  tlirouj^hout  the  land  area  and 
offshore  in  tiie  (lulf  of  Mexico.  Natural  i^as  Iic|uids,  sulfur,  sand,  and 
ttravel  are  other  economically  important  minerals  produced  in  the  zone. 

Ihe  ;ijti4re;.tat e value  of  mineral  production  for  the  five  coastal  iiarishes 
in  IVRl’A  10  inclusive  of  the  offshore  juoduct  ions  ;uiiounted  to  over 

million  in  19'’0.  Sugarcane  is  by  far  t lie  most  important  agri- 
cultural pi’0(.luct.  I'he  v.ilue  of  all  f.inii  [iroducts  sold  in  the  five 
coastal  jiarishes  totaled  SIN. 9 million  in  19(<9.  The  coastal  marshes, 
ha\s,  aikl  the  gal  f comin'ise  an  extensive  fisher\’  containing  both  fresh 
uater  and  eurylialine  specii-s.  According  to  a report  by  the  National 
Miirine  f isheries  Ser\  ice,  Ivisevl  on  i.lata  for  the  period  19(i.N  to  19(i7, 
the  average  >earl\-  value  of  fish  and  shellfish  landed  in  the  five  coastal 
parishes  of  iVRl'A  10  tot.iUxl  SIl  million. 
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coAsm  AND  i-STUAiU.vi;  i>robij;nk  a\i)  xi;i;i)s 


C'jcrieral 

'Hie  specific  water  resource  developiiK'nt  needs  fo  the  coastal  and 
estiuirine  zone  of  HTiPA  10  are  discussed  below. 

L;ind-U'ater  Ratio 

llie  coastal  and  estuarine  zone  has  been  exj:>eriencinj’  l;uid  loss  at 
the  rate  of  lo.O  square  miles  per  year  (figure  10).  iliis  hmd  loss 
approximates  80  percent  of  tlic  total  l;md  loss  occurring  in  coastal 
I,ouisi;ma.  To  offset  this  hmd  loss  in  IvRl’A  10,  ;m  equivalent  l;md- 
building  need  exists  in  the  l.ouisi;ma  Coastal  ;md  Hstuarine  zone  to 
maintain  a dvnuimic  near-equi  1 ibriimi  in  hmd  loss- hmd  gain  (table  4). 

In  tenns  of  Mississippi  River  discharge,  the  flow  required  to  meet 
this  hmd  building  need  is  522,000  c.f.s.  (337,300  m.g.d.). 

Sa 1 in i ty  A1 te ration 

In  the  past  several  decades,  general  increases  in  salinity  liave 
been  exqicrienced  in  all  of  the  coastal  zone  except  the  area  adjacent  to 
the  lower  25  miles  of  the  Mississippi  River  Delta,  ilte  increased  salin- 
ities are  principally  attributed  to  c;mal  dredging  ;md  stream  clnmneliza- 
tion,  which  luive  provided  avenues  for  the  intrusion  of  the  hig))!>-  saline 
waters  of  the  Cul f of  Mexico. 

By  conqKiring  a map  showing  vegetative  t\qies  existing  during  the 
period  1011  to  lOlSi./  with  similar  map  dated  19b8^/  it  was  determined 
that  the  saline  zone  in  IVRIW  10  lias  moved  inhmd  ;m  average  dist;mce  of 
2.1  miles,  while  the  brackish  marsh  zone  has  extended  inhmd  for  ;m 
average  distmice  of  3.8  miles,  ;md  increased  in  width  by  1.7  miles, 
future  increased  salinities  ;md  tidal  cycling  are  exjiected  to  enlarge 
the  saline  .'md  brackish  marsli  zones  at  the  expense  of  fresh  ;md  inter- 
nx'diate  marshes. 

Salinity  regimens  are  high  in  all  of  the  estuarine  ;md  coastal  zone 
with  the  exce]ition  of  the  extreiiK'  lower  end  of  the  Mississippi  Delta, 
fhe  Ad  Hoc  Interagency^!/  grou]i  developed  estimates  of  fresh  water  needed 
to  maintain  salinit)'  regiimms  at  a level  which  would  maximize  estuarine 
productivity,  ilie  fresh  water  needs  to  maintain  the  15  parts  per 
thous;md  (p.p.t.)  mean  salinity  isohaline  (figure  3)  in  tenms  of  the 
Mississippi  Riier  iTow  below  Old  River  are  shoum  on  figures  20,  21,  22, 
23,  21,  ;md  in  table  14. 

1/  See  footnote  3 on  p.  13 

See  fi Hit  note  4 on  ;i.  13 
_3/  See  fiotnote  2 on  p.  8 
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FIGURE  24 


Talilc  14  - Hstimatcd  U'atci'  Needs  for  Salinit)'  Alteration, 
doastal  and  listuarine  Zone  - IVid’A  10 

Locat ion  Mississippi  River  I- low 


(e.  f.s. ) f m . ]i7dT) 

Lake  I’ontchartrain-l.ake  Borvne  17,700  11,400 

Breton  Soiuid  Area  1,800  1 ,Z00 

C;uninada-Barataria-Basti:ui  Bay  Area  14,000  0,100 

Cai  1 lou- I'erreliomic- I'imbal  ier  Bay  Area  9 , 800  0,800 

I'otal  43,300  Z8,000 


Water  l,evel  M;uiayement 

Water  levels  are  satisfactoiy  ;uul  will  likel>'  remain  so;  tliereCore 
there  are  no  sup]i  lenient  a 1 water  needs  I'or  Water  l.e\-el  ^lanayeiiKait  in  the 
coastal  ;uid  estuarine  cone. 


Shoreline  lirosion 

Shoreline  ix'treat  is  oceurriny  Ihrouyhout  WRl’A  10  at  \ar\iny  rates 
(I'iyures  2.3  and  2(i|.  I'or  a detailed  description  of  sliore!  ine  erosion 
in  URI’.A  10, see  tlie  "National  Shoreline  Sttwl}’,  Inventor)-  Report  - Lowei' 
MississipjH  Region,  .lnl\-  l‘.'“l. 

Areas  of  critical  erosion  ai'e  shown  on  figure  2(i  and  disciissei.1 
he  1 ow . 

(inutd  Isle 

Prior  to  1033,  a recession  of  about  1,300  feet  occui-red  at  the 
western  eiul  ol  (irajul  Isle,  which  was  equaled  b>'  the  advance  of  approxi- 
mately the  same  amoimt  at  the  eastern  end  of  tlie  isliuid.  Since  tiiat 
time,  (),000  linear  feet  of  shoreline  at  tiie  westeni  end  of  the  islaml 
has  adv.-uiced  ahout  1,000  feet  gulfwanl,  while  erosion  vaiying  from  100 
to  .300  feet  near  the  center  of  the  island  to  ahout  300  feet  at  the 
eastern  en>.l,  occurretl  east  of  this  ai'ea.  'Hie  western  end  of  Cirand 
Isle  is  in  a c)'clic  state  of  accretion  and  erosion,  fhe  construction 
of  1,000  feet  of  Jetty  at  the  eastern  end  of  (Iraiul  Isle  in  1030  ;md 
;ui  extension  ol  1,700  feet  in  1005  have  resulted  in  accretion  west  of 
the  jet  tv. 


’ 'Oft  l.iviug.ston 

I.ocatcd  on  the  western  end  of  driuid  I'erre  lsl;mds,  Fort  Liviniiston 
is  being  eroded  by  tidal  currents, 

Fort  Pike 

Located  on  the  Rigolets,  Foit  Pike  is  being  eroded  liy  tidal  currents. 
I n Inois  Central  Ra i 1 road 

1 ravers  i'ng  the  St.  Jolin  the  Baptist  slioreline  of  Lake  Pontch.artraiii , 
the  Illinois  Central  Railroad  is  being  eroded  In-  wave  attack. 

|hntaineiileau  State  Park  Beacli 

l.oca'teTT  on  the  north  sHoTe  of  Lake  I’ontchartrain,  Fontainebleau 
State  Park  Beach  is  being  eroded  by  wave  attack. 

Table  15  sliows  the  estimated  needs  for  shoreline  erosion  control. 
X'eeds  presented  are  the  same  for  the  \-ears  1970,  1980,  2000,  and  2020 
iBider  botli  the  X'ational  Income  ;uid  Regional  Ueve lo]-)mc'nt  objectives. 


Table  15  - listimated  Shoreline  lirosion  (,’ontroi  \eeds , Coastal 
;md  Lstuarine  Zone  ' U'RPA  10 


■Area  Mi  les 

Ciiautd  Isle  b..5 

Fort  l.ivingston  0.1 

Fort  Pike  0.1 

Illinois  Central  Railroad  2.1 

I-onta ineb lean  State  Park  Beach  1 • 5 

Lotal  10.1 


0 1 


M 1-;  T n 0 1)  0 L 0 c v 


I'he  sediment  tnmsported  by  the  MississipjM  varies  witli  the  flow, 
both  as  to  total  qu;mtity  ;md  convent  rat  ion.  Ihidcr  existing  conditions, 
the  Mississippi  River  below  Old  River  tixuisports,  in  ;m  average  year, 
SOUK.'  300,000,000  tons  of  sediment,  liiis  junoiuits  to  ;m  average  I'atc  of 

825.000  tons  per  day.  ilie  average  discharge  in  the  lowei'  Mississippi  is 

450.000  cfs;  Iience  ;m  average  of  aliout  1.8  tons  of  sediment  per  day  is 
carried  for  each  iniit  of  discharge,  llie  estimated  average  weight  of 
sedinK'nts  in  the  Mississippi  is  1.5  tons/culiic  yardi_/. 

Hie  e fleet iveness  of  a luiit  of  sedinK?nt  in  developing  new  l;md  by 
sulidelta  foniiation  is  dependent  njion  numerous  factors,  including,  inter 
alia,  watei-  depth.,  flow  regiiiK'n,  tidal  currents,  ;md  wind.  A study 
correlating  sulnlelta  growth  witii  sediiiK'nt  input  lias  lieen  conducted  to 
provide  a basis  for  estimating  the  likely  effectiveness  of  controlled 
diversions  of  riverflow  in  creating  new  land  by  deltaic  action,  ’nie 
study  centered  on  the  histoiy  of  four  major  modem  suhdcltas:  Baptiste 

Collette,  tiuliits  Cap,  best  Bay,  ;md  Carden  Isl;md  Bay.  Hie  efficiency 
of  sediment  retention  nuiged  from  about  50  percent  to  over  90  percent. 
Ihe  average  rate  is  indicated  to  be  70  percentV. 

.■\n  exiunple  of  rii'erflow  required  to  produce  d>aKunic  equi  1 ihriion 
in  U'Rl’A  10  follows: 


lauid  acretion  rate  = 13  sqirire  miles/year 
.Average  depth  of  l.uid  acretion  = 11.9  feet 


Mississippi  River  sediment  load  = 1.8  tons/c.f.s./day 
lifficiency  = 70  percent 

R i ve r f 1 ow  ( c . f . s . ) = lamd  acretion  x weiglit  of  sedinK?nt/im i t 

"0  percent  (efficiency) 
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]J  See  footnote  2 on  p.  8 
J_/  Ibid 
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Water  needs  for  salinity  alteration  ;uid/or  uater  level  i:uuia;^ement 
wei'e  determined  hy  the  Ad  Hoc  lnteragenc\-  lisli  ,uid  Wildlife  Study  Croup 
for  the  l,ouisi;ma  tioast  ;uid  tiie  Atchafalaya  Hasini/.  A detailed” 
mL'tiio^loIojty  for  needs  detenninat  ion  is  contained  in  tiie  interajtency 
report.  A brief  siuimiaiy  of  tlie  mc'thodoloity  follows: 

Mow  requirements  to  maintain  critical  values  of  salinity  at  key 
salinity  stations  were  establishetl  through  grapltic  ;md  statistic 
;uial\'sis  of  salinity  maps  ;uk1  salinity  data. 

lotal  average  water  \'ield  was  obtained  through  the  use  of  raini'all 
data.  Monthh’  values  of  precipitation  surplus  ;uid  precipit;it  ion  minus 
potential  evaporation  were  determined.  Values  of  total  diy  1;uk1  ;uu1 
wetl;uii.l  areas  wei’e  ol')tainei.l.  lliese  data  seined  ;is  the  input  for  a 
computer  progruii  ciiain  tliat  ultimately  jirovided  the  total  average  water 
yield  in  gallons  liy  montiis. 

A comparison  of  the  total  water  yield  with  flows  required  to  main- 
tain critical  salinities  siiowed  tiie  existence  of  deficits  and  indicated 
tiie  need  for  supplemental  water.  fhe  iinalysis  of  a iiistorical  arra>’  of 
such  deficits  peniutted  estimates  to  be  made  ;uui  exceedence  graphs  to  be 
plotted  of  the  qiuuitity  ;uid  frequency  of  future  requirements  of  supple- 
iix'iital  water  for  salinity  control  ,uid/or  water  level  management.  Both 
requirements  were  met  by  establishing  t'ne  critical  salinity  as  15  p.p.t. 
;uk1  allowing  this  level  of  salinit\-  to  be  exceeded  no  more  tluui  5 jiercent 
of  tne  time  for  ;ui  average  10-year  record.  Montlih’  flows  from  exceedence 
grapiis  were  average.,]  for  tlie  annua]  I'lows  (needs), 

Ihe  determination  of  needs  for  shoreline  erosion  control  in  the 
coastal  aiwl  estuarine  zone  w;ws  based  on  infonaation  contained  in  the 
National  Shoreline  Invent  oty:L/.  Briefly,  the  detenninat  ion  of  erosion 
rates  in  tliat  rejiort  was  b;vsed  on  studies  of  two  sets  of  maiis  of  tlie 
coastal  zone,  prepared  at  ;m  interval  of  approximately  .50  years.  Ihe 
extent  of  erosion,  in  teniL-^  of  numliers  of  miles  affected,  was  oiitained 
from  map  measurenx'nt s . Of  the  overall  shoreline  affected  by  erosion 
probleiiLs,  10.1  miles  of  shoreline  w;ls  categorized  as  critical  because 
the  rate  of  erosion,  considered  in  conjiuiction  with  economic,  industrial, 
recreational,  agricultural,  inuigat ional , ecological,  and  other  relevant 
factors,  indicaU'd  that  action  to  iialt  erosion  may  be  or  m.iy  becoiix' 
iu.stified.  Ihis  length  ol'  slioreline  (10.1  miles]  constitutes  the  net 
shore  ]irotection  need. 


XT  .V-e  footnote  Ton  p.  8 
J/  See  footnote  5 on  ]i.  8 
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